
jljj I jj> J Jju) 


Jk JJ»iy j*yj l*J jii»*! jtaM Yj Jku> kUlJi JC ji Juki 

Ji ikJ uu j* j*Ii Jo! Id tJsuujYj ku*uj miiilirtl Jtj «UUI> 

."dJad> «U>< tlii 

jauLli jj Ji 

.Al» ij*u jS) 1 ji Ajhas JfX’U J£j irtjf Ju MS j 1 Aklu JtS 
jLiYlj . JjuJU liUi* jlS «k lib .Abu J lii AkUIU jLii jLiY'j 
A* j«jU tji Aki ilijj .,*kj Ai^4 j» a&Uj U jjii jLiYi />j*iu 

.%*&$ A*kJ l 

JOaiYl JJ' J 


uotl >A*k* LJ tnliH jfSj j* ^ aUiLJl Ji ilk}C uX' U U*j 
aUJi JtkY' >1 >j jtt jpYi j* yi J» jitjJj'i .IfJiy v«4T- ji AJ'ji> 

.AJl j jSmJI Jbk ift- MIU^Y, 
.AJ>Wl iU*?l JI Ak'J jj£ jl ilkYS JUUJ> Atlki Jj>i kJj 
jsu<j ji ilkYl Ji j JliiYi m3 jjj j*j Ji ftbu J$i j Ailb kJUji Ji 
jjkll Ji AJ;jij (IfcdYlj Jfcjl j* Ai u |«U*ll JuPji 

. <uuu jji jlS Ui AilxUi y) .tilj iibjl 1 J*>i UiSj . 

j JJ U »b j&j Jy ji (ykJl ji'jia j&$ (t j k J i JJ* j** jyLJi 
J»$ u'yll Jl Aukii JoJ ijSb Jy'j .. J' JJt Ajy J Jjlj U iuki 
jfkl' uiy}> J< Ai J*«' ji Jt A*k JJt' jt Ai>y Ja <uai ji jy jS 

. "jk^'j AMJbj jiiijIWj jkiij jdJU 

JJL&! Ju.1 ji ujiu JuiJJ Jii 

j* AjjI* Abfd ily j* jOk Jali 5 i^Jlj *bdb iuk iU^' 
ykiYj .uYJ jk I^U j^IJl y jktk aitJi jjl ;JUt 
AJfj yb ji Ji «jtf Jl AijxYj «ku J j«Uf> j* UJ Jiu ji <«fU! 

Ik* jj j%aJi Jd ji,, ** 

Jb| Jiy« jli J Jili JtfUl ji*» Ji Jiy J' <bu Ji) ,«^Ii 

/Jjti 

/»b*M y& juiJi ^ii jj Jl ubi 
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SjjJI <U_Li : ujLJI 


•\ Atomic Structure 3 jdJ I AuJ V 
\ '* - » / 


■< 


> 


<J 7 dtj JJLuU) I IXA <a7 l^ i 3 jUI 2 Lc^U ILU ^LujVl JgLuJ - 


aJLi 2 Lj>£# <41 Aj.sU ^«u« 2ui Aj US a_ulSUl 

r g ♦* ♦* ♦ ♦♦ g 


I J 




« (*atom ) SjiJt j^u/l I L^lo^ l^JU JS 


: tj] 3jS& &jul* j 3 3 jSjz ^^LX) (Aristotle) o^J ~ 

l^nj tt*> Cul L c^I U ^4 Jljtl JS) 


jJIS ^ j* ^bcJJl jl 2L^p*jJI ^t) jJjjeij ±jSL*j Aji ^UAjJI 


•i 




. ^tli ^_iS V gLcg_j£ll j^laj <JC 2 Lu*jLJI 3j£dtl J JLi ulu JL3j 

j faaJLxU yJijjjtj {Jjt jt» ,„ji ^ jgsi* 1661 (Boyle) (Jjjj - 

t Ajt 

)t jA U ^yll L^LibS ^ySLa-i V 2 Luij 3 jU 


. 2£ jjjdt 2LUL^£N 

CbtsVl j J >4 JLsJuJl Vl |^bJl g*«GJt JjI 

• Sjltll L r uSj3 2Ujla j Jjt 

• <”"" j«au ij-fr - 

« 2Uj^« A3j>taj 1803 f l* (Dalton) <yi*i 

;JLa J3 ^Ij ^ua-uJl - > 


- £i\ 

(fU^VO^J^wiblS Jj £ >LgJl ^ 2 uaU 1« 2LL>-^4 Cttjj > J< -Y 

j j*T j /»*»t j ■ IiLijcj ^ncti w <> ^ a j .^>‘»ti r<ij\ -x 

Td^LLaJ Aji-Lc lyULOJ C>l Ij3 ^bfejl <> oLS J^l -t 

"&JU i usmisj 

CoS iSljUt) gx^) . GljUt) J^U. ^ ^jbS Cu>^) 1897 ?[* Jz 


iu^si Clc, 131 Aji V( . (*Lj jjSJA 2ajLc 3 j( >9^1 j*J Ui.^U ^ 


g ^Laj^a ^LudJ jrlsll (jL3 I JL> jlAJt ClobJ jlitl ^4 2 Lu»> 1 »>j 


(a^^y. a aih _!,) r ...^-, tom v a 





JUj liy «i_lu/LL 4 3 ^ tjJajjU lil 

4 ^! uj ^^ 1 ay 3 j^ 

J^au tX^Sk\ lUj& 10.000 

L-CLLOJ ^4 SjjisiJUl J-4^ 2 ljLwVl 




♦ ^UfcOl j( Jb»j LaC 4 J 

^JLZZfij ^JLtyV) *> Jl^ Oul^uj^ 

Cathode rays 

< 3 -* (jjSu3 l* 3 i Jbu jlsj 


♦ LJ 


. Ajk 2 it 4^1 


♦ ♦, 


-Y 


<CbfcuJl <LJLu/ 3 >5^ 2biU <> JjSGj - \ 


. ^‘G -Y 

♦ L ia X i ji^ty “t 

U 4 jUJI J) S^U Ja!>U^b jl 




•< i l hnniM 


\ 


m 


jiii4^1a 5 j 4^» 


: jl 4 ^jLJI ujl^JI ^4 1897 &juuj (Thomson) 

£,lj ^4 ^tajl^E-L4 dj£ 

LjbjjoSUV) ^4 ^ Jlc l^L^iJL) ;^4^4 - 2 Lu>* > tt 

. La J^S ^Ul4 3 jltfl JW 4^ 5LJLoJl 

♦♦ ♦ V V V w 4^ W ♦♦ ♦ 



- ^(Rutherford) 5j3^ - 

^Uj ja^ujjUj t£>^ 1911 ^Ju« ^ 


(Y-^) JSL 1 : 


2bj^3 (Rutherford) j ji j £j >52) <^Lc 

Jlae-u^U 3^,?.t) 4..„UjLtl ^ ji j 

(Y->)JS^Jb c*ui) 





SjJtll 2 LjJc j : ujLJ I 





: lj! 

(jrU^jb^l JLwu^jS ^4 4 JL<laJ q^jX) JjtXl ^llb j^‘ Xla^aJ <j) bill ljL^-uo^ - \ 

<\a J 5 U-) J iL-L^ jJl ^AULt^ ^ J j*JLC ( till Ljl * t U 4 L^» j**- jlSU Jllc La*L 4 J ^kju j 

♦ 4 -ji^ LjUk 4 jJi ^4 dlft J ^jJLHj ^ * lt^/^t < bUj LjL^L LUJV ^ JLC J ,jtSw 4 JuJlm 

(J-L& l^t LjL^LO^ jLu 4 <j 3 j 3 jU i ^ L pB J L-iAhJdi (JA (JL> 2 LL$Sj ^\UL (4 Ijj&jlj ~Y 

: 2 LJGJt ljI^QJcuwVU 431 Jl&\JLa ^a Ijj&jIj j ^jJLfrb 1 ^ 4 1 JlLa-^l 


•f "i 

L*£ SjS ljluujJ j jMj^ Sj 3JI ^L-jt4 -> 

tj^jjjj* jla j ^4 4 JS 

JiAjj 3 >^S 4I1&13S * 3 j31b JLxjj -r 

++ ♦ « ♦ -V *4 

. 3 jjjl 3^ ^LjLt JlXal ijLv I j-JLa lj_p. 



5-3ij 4^ 43 JjVl JlSUt 

♦ ^ ^ USJ^ 

♦ ♦♦ 

1^1 L^i ul»ut>> ^4 tJL>» <U -t L fl <L*-mj -Y 

^ Gajjlj 2 a^ <> Ixili 

* il .Xu a ‘ tAj)Lafc 4 /.C*» 


. £ 3 ^! <> >>V» 4 _ubjl 


3 jliJl t^u2S^J< * J^jjl 'fcotJui <jjS3 q\ JUV -T ^Xt ^ujL>» ^yic ljLaaj * Cij^s - Y 


2 ^>Li 4 t*ias («a^t 4 <l£ ^jjij j/vi 

o >Lu lIU 2 Lu> 3*( lili uUu> wUctSJ 


(r ^) JSL 1 


*j**S*j *J>?“ C-®*# 




r*w-t*n 


(bggdfl ) 


r!s ^JUl £jJs j j!sj JSUj »L»tjJl <> j-$AJ ^^>-1 t_*jLas3j <L3_»LuJl Aj "yi 


*^ON 

:3jiai-\ 


♦ 


♦ ^ , ♦♦, 


♦♦ ♦ 




♦♦ 


I SJloju> ^aLcU) LijiLa (4^j 


. ( wuSt fcSJl (Jiu ) LjijjjJ&Vt Igij^ JjJU ( jj“ A '“** 2uj s>4 3l>i w.tS joJ 

*3t>at-r 


Ci\ juuZ >*^»l 


. 3 j Jlh 3U3S <Lt_>. ^tl 2Lbt^Jt StjJJt <>r ^ jS^Xij ( C> '--^ 3jIxJ( 

*ol3j > 3S^V)-T 


. 3I>JI 2l£S^ Cuj^ U I3H JL> 2LL^»l^U3S-) 
L^jljj ^yl a 2u^jil 3Lcb£Jl ^jLuJ 3 jIxJl WLJLuJt 2Lbb£Jt - «_> 

. ( LujuS iliUI. SjSJI ^i ^i) 


Lu 2\J^LuAl <S^ (^} ljIjIju 3juu£ 4 lc,jjjj. j 31 jJJl jjjG - -> 

S^L^aj jlJLitl 1^1 ^jjLojl 4 ^1 J^buu ljJL^JI £1 VI 31 jJJl jruj 

♦ c£>SjJtl ^jAaJl dL^Vl ^2& 1^1 

♦ 31 jJJl LjljJjI&JVl Jj JU (^IxJI IjjkjAjZUjlaJ Jl VI 


Atomic Emission Spectra lj! jjill obuuVl lJlj 

Sjl ljLvjJJ - ^jjlis-Jl jl 2UjUtJl iUL^JI jjtajLC, ljIj 3 (jyLoJ JJL^ 


*L*lc JAkl t^ljL^I l^JU 4^UfcJLU L^j^iS QjjauAS k-J^Jjl jl 


4^563 JLlc L^ulatl IlLfc line spectrum ( <^ia^l * kdall ) OLjlxjVI uuL 


2 L ^ ut* ljL^Lojl* l^JLu J*yaiu 2Gji* ^ ^Jbfc4 jjJuua UlC. 2U-4^ ' ^LlaJtl jl^j 

♦ ^u/Vl I I 111 


*> j^luuu <y* I jJ tS ^o - cJa jil i£lA3 - ^IjJ*Ji)I ^jl jSIilU j^JLv U^4j 

Sj^Uatl 


y» w-r»n 



SjjJI 2 Lj2 j : ujLJ I 


JLv 41 SJ^^4 j ^ujlu/i s-Ji-daJ ) ji ajjj*2Jb JLv j JLa j 

L-kjtiall <j*2j <3(> ^ ^ 



(t - > ) J 5 L£ jjJU^ll 3 j 2 J t 


■ <. Bohr jjj 3j 3 

Aj j*ba U jA j L-uiS jIllI JJtJ ^ JiJi 122 U &juLuua3 j ^j 2 Jl eJiulall a*Jj 3 j u IutJ 

• 1922 ai* Jj£ 3 J 2 L* <LA* £* 2*1 Ij 1913 ai* (Neils Bohr j^j JjLj ) jUjI dll ,* 1 U 1 I 

♦ *L>* 3 ^ 4 J J 5 Uj ^jO^jJLj^ll Ljljlll i^buuVl l d*i/ljJLlJ 

( ) 0^3 >2 


* <^Aj Sj^Jt <-u £>3 ( - 5 j> 9 j 3 j ) 0 ^. 3 0^*3 (j 3 ^ ) (*^it 2 u/l 


* ^Jbfc*Jt ^Luv SI jj 3j21l JSj. 4 £& JLv £S -> 
♦ 3lj21l l^ l q^ej £Lll ^Luv ^Xl ljLc**JI ^ JLc ^ ^Lloj ^LJLoJl ljIj jjdSIVl ^ JLc - Y 


3tj21t ljJLv 3 £a y J^bLu ajJSj»4 3£a LlLo 3lj21l £gj2Siyt 4,1231 -T 

* a^lOll cH> u*L 2 l < uJ j 2 £ 1>1 

£4 jJLS £ i^* 2 S 3 jl d 22 S £1 3 I>UI a*j>* 2 lS >v i 2 lj jjdSlVl dl >* 2 J -t 


.astiaii 


j-uJuj a2j LSlIj 3^Jbfc£l a^Uall ljIj£L*4 £4 ^JLc £& 31 j21l LjLjjjdSlVl jjjG -0 


♦ ljLjjj 2£1VI 4jljj3l UUj 2Uj^4 ^2^24 ljLj £L*J tl a Jl^ jru 3^jjj£tl ljLc)j2i1I 

42jaUa ^jjjiukA Jlxj l2i£j2j aJLuL4 22 U* 3lj21l A2Sj^» 4,1231 £jj2Sl^ll -*\ 


♦ ♦ 


jlj UlS ^ i - 3 «>J« 




r» w-r»n 






f*£l» (jr^ri iJjU a^uuA (J£ WkjdUa JvC j^suj 

1 2QbsH ^ WLvLUl a^llaJl ob^lu^ Jfll ^ ^u -V 



♦ ♦♦ ♦* 


♦ tit s 

I jl jryt.LuIcJl (3-Jjla 4^ ( |^S jl (^lutjS ^4-t.oJ ) *4j3Lb)l LLut* jjJLS 

j 2\jaUa ^o/jjma ^i[ (Q^J*4 ) (jjjJSJpti (J222 jj 3jLl* SjlxSl gL^aj 

jl& ^lr V I ^ ■LLu t l ♦ L i u u ^ t l jli \ tf4 ^lr 


^031 AjlluuS ) JL3 ^jlS ^gljj! 4j9llaJl 4 J -4 jufcij Jualuj i^JLa^l jIjZLluu* \ ^jju ^jl i^uAj 
♦ IJ^-4-4 Hula 4J ^LjU^I 4-Lt£ 4jjl3{ 



4<NI 4>0 son SSO MM) fi50 7IM) 750 mu 


(0 ~ ^)2bjl 4 4jU jl 4 J - 4 (, 4 j^SwU 


4^ ^anJ CcBjlt 4 ^ 4JallaJl ljL*£ ljIjJLII 4^4 j^S v^JLLk -A 

JjG ^ j.2r jta %uu3 JJtfjJ 4j?e-uU^ 4j^a ^gj^l ljL*£ ljIj J ill 4 J - 4 


3 ji ^ janttfl ) 1^14 ^IjjjJS^Vl JZLlS ^1 2L2ll^) £b>La4 ^ 




♦♦ ♦♦ ♦ 


1c aatwgi jl 2UuJSil 2Lall^l jlJi^^C^IjSaO^I-N 

2L3lia tf] ^1 2£l£» 


4jl L^ojjujxA JS 4j3lb jlJL^aj - 4j3li aJt Cj[j£jlul4 jll^i l^LajV jjj ljULlujw ljobj^j] -Y 


dJJ* ■ SljJJl bJju UAS 


^ - bjL loTl 4 l^JLu 4jaLbJt 4 ^ 3>3Jl 


t* w-r*n 




SjJtll 2 LjJc j : JjVI ljLJ I 



pf^d 

p^ wM a> 



) 

(P 

ii 2lUti .** «i 1 

m 3J 1 w kvJ 

JU ' } 

• tiiAj ^ 


• v*/ 1> ) a 


5 3joT 


2£liaJt GLj>L*l 4 <jru 1 f asilall > 

. LjJ LbM-1.4 (JMJjS 4 a\ 

LjLig-cufc4 jjrtJ 4-3 1 m>4 4jI (>7 ^ I jui _j* ““* V j^lSUy I -T 

jSUt 3.SJb*« oljJii Jiwj U>l 2£Ua}| 

. 2LflUaJl 

: /Jb U.2 

♦♦ ♦♦ 

♦ I wLLU^J Ly^**_jj I 1 ^ > LUJJlA ~ I 

** ^ ** W M + «« V ** ^ M 


*il2lb Ju J lm <^2 flSiS I 3j5^ ( jjj ) Cdiol - lj 

• S>4 JjV SUbi^l 2L2lbll ^ 4^b 

* ( J^J ) J A 

Xa^SJI ljULuo^I J! VI ^gjZjJf jjjaUJ (jjj) I^JIXj ^^211 2Ujfontt 

(**< 4>i ‘ ****>» SP 1 ^ ft* <j£t>2 (** 4 ^j^J 

* 

saJ l^aJl 4 ^^ JJ I Sji La/La/I 4^4 ^Jb JIS ( j^J ) &3Lua^ Jill 



* julujjU <^2 J*iw2 Aj&J j £}0 * jjJugfl 4 <b jbi* ^btb j^a2 JLi 2 j i jJlSJl 

• Urujj^l ^ ^ j2flS ^1 f*cb^l Sji ^1 


♦2Ljj>*^ 4 Ldlj^ L^jI 4) J>l jLd^Vl ^2 IbUb l-JLo/ jUL^ I -Y 

jSl^lj 4242 ^1 j-uIij ^2 2L2^ JSb £jj3&? 1 2L^>a/j JlSU <> JS <^u*3 JSUj <bl ^ j22l -Y 

* 

♦ Ld ^ ^ J.c^uaJ I JL^ jl 

fllaj ^ ^>stb (» ■> “* -> SjLla £» (j^J ) 2bjlaj CtLjJ -t 

ul^L^Vl 1^1 djjdl ji dll ^ Jb U 4 4 J4 1 JLd J 4 d^baiy4 jl ^ 4HJ I 4 i^^JjjaA 

.2^!imi2Li£l j^l 


Sj-Ludt I AJl* £3 ^3 1 ^UbJb I JL^ 1^4 (jjj) ; j ^ a bLca/l 4 Jl^ 42utS 

♦ ^2o2^l ^2 jA US (^jJlll LJ^&J^£\ ^2jJL4 ^11 | (jZajJL* 




r» w-r»n 




-<(, aJLt^LgfcJl IjjjJl A-)>kU< 


|*Ai o^i (j^) £A$^* Ajji/Lu/i 


(^j_uJ_jIa ) J JlSQJl j»JLc IjLl 4 - lj 


3 j lit I ljuS^H 2 QjJla^t 2 Uj 2 aJJl CmCs 

t L«S uj^LjJuLUt j> 1 l£ 

2 UmM I - 1 

5 j jdJ 4 Lo ail 'iuSLuiSLdl ^ » ,tx * ti -_>» 

♦♦ ♦ ^ ♦♦ ♦♦ ♦♦ ♦ 


i-U. 


:Dual Nature jj y*£ipu 2 l>. j.a jii ,ut< - j 

pi . ^JcfcujJt k_*JLu< j-c3Lua |t.un> ^j^%4 j.’.i,5», s V I Jji ^LdjLuJl Ljljj^aJill 


* 2Ujv AJ ^-lu^v AjI ^jjl4J 2Lj* JA> 4 Anttt^ ^1 LjjbtUl 


:Uncertainity Principle of Heisenberg ) ASfcJl ) JUa - u 

(jjuh j Aj3.s J5L) bt4 Ajl^jmj j £jJjSxS 2¥I JlSU JuJlm (jSL+j AjI (jjj ) Ajjlaj 


♦♦ ♦ •*♦'% 


^jlSc4 JUJm <jl |^4 )JLl 4 j^SJl ISLulSLca ^ijJ^LujU ) Ju&jJ JLSj * CJajil 


j JLlJ £y* J; LUSLqJ Ujlj 4 UU^ ^ 4 % 


ijili 


ij c^j bt 4 


♦ 1 . 4 


^4 ljVUIL>.VI «LxL> 


o' ^ i' ^ ui^y j* 


ol >^JI plj v >**' 


(Wave -mechanical theory of the atom)3 jIUJ wu*. >tl wLSLulSLdl 2bjHitl - ^ 


(dlj^j) jlS^i ^ylc. Lkut/b 1926 ^ 1 ^ o^( Schrodinger >^.a j>ai) is. jLu** 3 h ^JUti JSU 3 

3 j^tt o-^ 4 "lJ 4 > (^>PJ-iL 4 ) J (<jPj(>J l£-S)J (cty-iaji)j 

l^btj oSUjj 3 _>tfl oij^tyi^S t^utaj ^SUj pltl *i.aUH 

JUj-J o-^' 51 IjJJl J HjJitl (JlaUU JLJJbu o^Ujj *. l^J ^ »»mdt <^Uatl ljIj^.lu .4 ^UbjI 

. wLdlla ^ > 1 ^ JS 4313 i>SS^Vt JLvl JJ JULvl 

<i 3 oi ^Ui > jis 3 


Lijju US Jju^ 31 jJJl ljUjjJS^VI ASj^J U 

^l^Ua j-ujU ljIjI Jill jrU ^^Utl j AUjU) 3 ^ JotA ljIj) JU j-uuJ ljU jjaSJV ( ^1 

♦ LjU Jj^SiVl A^j^4 

(j* *k*t«k\u j^luuD Electron cloud ^Lu jjjSJVI Aj bt^Jl j 

^buVl j ljI^L^ejVI JS ^ (jj ju&Yl J-4^bfc j j iSljJJU Al^pm 


Y»>v-r»n 



SjjJI 2 LjJc j : ljLJ I 


orbital JLLjj/VI c£ 



2Lu* OS^Vl2UbtoJ! 

( v n , JSL: - ' # 


^S^Jl ^(JLcb Ccl 4-^ ^1 JLcI 2bujl J^l ^l^ci JL3 j 

^Quantum numbers t(%&lt aijbcfo * 

(^5^1 ^1 JLcI ^jjl4 ljLj jj^xSZJpn SjuJlg ljIjIxII JuJl^JJ j*JAj 

^l^Jl J bu ^jdl (n) ^yULUjii ^ ^ ^ 

2U& jJdt Gb^^uUt A-o i>SS^yi 2bbfcyJt JiCAi, (/)^l^l ( ^Jl .sjlc-Y 

4j JL>*JJ JLLjJjjVl <JSL£ i AfaaJ liXl : (m ) ^uudaU Oil j^SUl ^ JLc -V 

V 

oi^y 

^«:CtMt^tJit> k^^t»(m ) w t i* tl (<&l 

^ ** S ' 

:Principal Quantum Number n (jr u* T u yi ,*£tt .jjlc, - > 
(n) J*>tb At Sji ( (j>J ) A^AitlLJ jj Jfcua i^LC, - t 

t ^Lj U JjJm j^Jk^uuJj 

£( jlxtt J£i( ^ 2Luj^tyt 2bd£Vt Jt A.J.LU.U >ri ASlbtt £b*lu*» 2Lbj -> 

. A***/ <£ jLab ground state 5 j^LAl Atbjl ^^yij Aa jj^dl 
U& VAll ($j9j gJ^y> ■ AJLua jLuJ Ajalb iJjPuma l^J ^qj (e)tjbjjjS^Vl J.AC -T 

: (^aj^ jbuj (n) L^p>. (2n 2 ) 

2(l) 2 =2e- -» ^.c^b K J jVt JaMAlU* 

2(2) 2 = 8e- .j ^uili L ^btl JaVAti j 

2(3) 2 = 18e- ^ g-c^b M £d£tt JaVAti j 




2(4 ) 2 = 32e- j N jjI jit 3}bJt j 

^>Lutl ^4 ^l^Vl ^LaLLall Ciij^juuA ^Ilc, J^jUill I jl& V j 

VI 4 1 JiSZ^j I VY 4^1t ^ulaj j I jrUi^'v ^11 Ij^laj ^lullj £ I J5Ui Mia 

♦ YY 4 ^ £JUJ*A 4^1 Ujlj^ jJJsJl ^ Jlc lit d^OJUMj* J- ^ ^ £LjU^J Jill 

IlJUjVj itiYiY^ ^211 ^Uj^p 6 ^^Jl^l^b 0 ra/l jit (*sai 

ub >L loXI 4>4 4^11 4 yJLUJLlj 4j3Hs 4 ^ 'ojjUMJk 4 JS j^LU J . j-3 U3 jj zero 2u_3 

^^jl.tft (oSil ^gtoj LfcJL».b fv ^ 1 ^ JL^ej 43lb 1^1 ( ljLj^ILuXI Coej ) 4_tC jJit 

: <^b Uj J-t^bj Subsidary Quantum Number (4 i£>jbb f*£b ^ jl^-t 

. ^juuulIj <3 lb iJ^juMA ^JS ^^2 WLc^jJdl <3lbJt Gb>cu,4 4JbeJ - t 
A^hj ij jLuJ 2L$AjJit 4_3lbJl Ljb^Ictaa -i-Lc. ^^ic. i^jjist J w "‘/Q* 1 t5i~ "‘** " V 

at (^1 A ;»4 Jt <LlC Ub Gba lail ^b - ^ 


f 

d 

P 

s 

V jilll LjUjILuJtt 

3 

2 

1 

0 

(/) ^^jl-it f^Sit -1_L£. ^,3 

(0 : n - 1) 




ujbj)^i.Lutt 3 ^Cb>*l 2aj> 

J£& lbu,.j> li^O^t Halt ^ I^JU 0 ,»/i jit 
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JLxJ VI jryw jtP V Ajl JujA 3 JlcUa 

. V/l ^l> 43 VLLo Jji Ji£3 £1 

£1 JL>t) (7) (^jilxJI SjilxJ jJiS^Vi jjj^2JI 2 l>Q£ jUxa 

(^jlcfej(2p) j)J.Ufctl (jl (OLU L«Sj tjljj^2S^I U>^i» tJ^ZSLl (2p) t yC^>iJl 
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(s)- Block : (s) 2bilt A 


J* 2U^jUsH U3li*>aS3j I^SS ^ tfjjflfij JjJL^rt «> 2lilaai J*£» 

‘ (ns 2 ) (2A)< (ns 1 ) L^S j3$ (1A) - >»ylt >^»Llc j (s) <^>alt 

. C^jlt (j-uJu Sjj iJLl't f^ja jj j_u>-Vt iLjaLlall jfjjuuA (n) Ca> 

(p)- Block : (p 2Qill j^Ua -<_* 


2U*. jlisH l^jb^nSlt 2^J ^(>^11*11 ^ 4 JjJLjsH > ^U*lt ^u:t! 

2Lc >**!( j (3A). (4A)< (5 A). (6A).(7A ) GLc >**!( j^LLc (p ) cs ijiudl ^ 

42 Q 1 £ 1 ( 2 Lc>^jttl ^ (np 1 ) ^ 4 (P )2bili >^»Llc (2lLuJJl i^tJUli ) 

2 Lc_ 9 ^ai ^ ^uSJj ( p) ^ j^lt ^jlu4t £>l Xu ,0 2l*j( 2l*>** 1I ^ (np 2 ) 

(np 6 ) 2UjiLfcall 

Representative elements 2U1U» >^»ll*lb (p> (s) <j£lildl ljIa>**1( <^**3 j 


.(A) JS 

(d)- Block : (d) 2bill -jr 


2l^ jbjjt i«jli ^22 j— & 3^ J < J <> <^«*lt J *& 

*j uk £. ijj* tjjSu3 LfcJLst) (111 ob 3 j 2 £ 1 \ ajJLaS Aj( lj- 4 (d) ^^jJtll 

^LbllK 2L^^4 a 1( j^aLLstl * (B) -CjIc. i$jj* "2uuMt 2Lu4/(j * 


transition elements 2blLtuV( j^Lbtlb (d) ^Qltli j cr*-^ 3 

: <>y A (_(iu^Lu »:is ^It SjjJlK jt j-u>-VI iLjaUall i^cfjuuA q&j 4 — 4 p xu23$ 

<> j^Lud( J^J j 3d ^ >all ^ jlultt * !£U( 2?»aijj * ^1 jYl 2ult2b Vi - ' 

.2but J\ 3 jjJLlt ^ (Zn) ^ jbsll (Sc) ^jblS^V( 

>«.Ludt (4d) >^( iSjluJU ^XU( jjOlii :2uibl( WLJlZoVi iHuAuJl -Y 

.a^bsJI 3jjJLl( ^ £2 jj (Cd) ^ (Y ) > 

>«Lud( (5d) jJJt ^jludl ^itUI aiu-luJl -Y 

.^w^LuK SjjJdf (Hg) ^uJJI (La) ^^ulIuAll 

(f)- Block : ( 2lldl( j^aLLc, - j 
(jrOLJ^ <> li^^tS^t 14 4-4£ >4.LUJ if a Lit (f) jJJt ^J^a4( ^Ijo-t jjLUbi 


Ljl JLjJLuS Vl AJLuAhiJ LjlJ Lo bj^dl 4LuiL« ' 

Lanthanides «C>lJLuQj^Ul 2JmJuu - \ 

♦♦ 

$ djaalft 3L*Jji <> liLl 4(4f) <^a j^tl cSjimtl *}0*l 

Cjupe. J 4jI M.irt 3 JLJ JLui lAj^abaS lid . ( 6s ) j^abjdl 4 JL& ^y^jLadl JJ)l£idl ^ c^llua 

^v-" (rare earths)3 j^Ldl jlu^ISVi j^Luu lo«m lidj ^ ^ l^La£ uaaj 



Actinides < b>iJLb_JSVi wlLoLu -y 


‘i 


♦ ♦♦. 


2laJjl <> ^3 ;(5f) ^ >aJl t£*2adl *MI*I jjUSjj 

^l^Vlj^Ludb u>«£ (f)wOidl ^adLc. ubjjuj i a jZuuua jjlc. t^ujjl j *aA4 >alk 


J ta£ ^LulSbl JlS 33 liHAj . I JLj. ^b$la Jj ^SLa V ^Sd (JjJLaJI um J U Ldl^j i 4 _cLil Jdl 


. Ljbii ^tl (JjJLaJI jj^U£ 


:2lL_ddl wab*ll-> 

♦♦ ♦ 

j3j (18 ji 5ujit^ii a^j^*xi ) (p ) 2Qidi <> j_p/vi ^4 yi ■ * 

WLidatl Ljb > cufc4 *^iUb J-t^ib . Is 2 jfc^cb^Jl l^c. U (lip 6 ) <^3j>5£tYl 

2b$x<^it 2bUb jjbS^ 4 yjSSj *** v j <dLb lid iLjbj^SdVb 

: 4 t ii4tl j-t^Lcadt -Y 

julqjlSJ i 4jjJu<atl 4c ^4 a 1I j^abc I JLC b (p) 4 * id I jaabc^ (s) 4 * id I 

4 j»p*V I 4^datl (J^ajma iJlc U Ljbjj^SdVb <LaUaJl ^c»a» « }b*»b 4A,,*lt j^abaJl 

LjLubSl j*l I IrtrtJ ddij ^cvjbdl Ipbjiutd (ns 2 -np 6 ) <-u£>dl <^Jl Jj*a$Jl ^1 JrH^i 

.aSjLUbjlLjbj^iSdl 

;4-lu^U dl WLdlZuVl waLudl -Y 

♦♦ ♦♦ ♦♦ 

.(d) ^ jidl(^>Ludl *M1«I l^^b^4icp. i (d)5batl > ^»bA ty A 

:2uL>lJdl 2LdlZuVl>^Lbdl -t 

♦♦ ♦♦ 

.(O^jidi 



1 


j-us LulII t ^ j i| J j> jl>J t : ^jl All ljLjJ I 

" — 





r^iirt Mn r«Wta rtr*P! j*!pf! 















) £1 JJ* ^ J 3lJj 2Lc 18 ^j- 4 ^jjjJt JjJ&JI (jjSuli - 

*^jjJl ^JjJt /-£ 3^b Ul ULLU&* bJL^UaJ LuJ >J j^oLuJl 4-t£ Ou3j - 

♦ JL^Ij a a it tL \ ^|S Jbjj - 

iL^jJill ljL^LoXI ^ J-4 JL^I j (jjjuSZJU JUJLv iLallo ^ jjuua ^ J^j Sjj^ JS I JLo - 

♦ J-ali^) jUtt) j j^p*V) j-t^JuJl ^1 Ju^J 4^^ Sjjjtft <j-uij 

4g jim 4^3 jjaS^V t L-ctS jJJl AjLuiuU SJLvl *Lc ^^jllu] ; J\ ljLc - 

.(n)^La/Vl ^I^jl^Ijl^U^ j^V)2Latl*Jt 
2Uj^l l^ 2Lo >4 j^LuJl £jJ>ai 4^0JI JjJ^) jup*jj 






1 

H 






2 

He 

2 





3 

U 

2 1 





4 

Be 

2 2 





5 

B 

2 2 1 





6 

C 

2 2 2 





7 

N 

2 2 3 





8 

o 

2 2 4 





9 

f 

2 2 5 





to 

Hm 

2 2 6 





11 

Nm 

2 2 6 

1 




12 

My 

2 2 6 

2 




13 

Al 

2 2 6 

2 

1 



14 

Si 

2 2 6 

2 

2 



15 

P 

2 2 6 

2 

3 



16 

s 

2 2 6 

2 

4 



17 

a 

2 2 6 

2 

5 



18 

At 

2 2 6 

2 

6 



19 

K 

2 2 6 

2 

6 


1 

20 

CM 

2 2 6 

2 

_6_ 


2 

21 

Sc 

2 2 6 

2 

6 

1 

2 

22 

T1 

2 2 6 

2 

6 

2 

2 

23 

V 

2 2 6 

2 

6 

3 

2 

24 

Cr 

2 2 6 

2 

6 

5 

1 

25 

Mn 

2 2 6 

2 

6 

5 

2 

26 

Ft 

2 2 6 

2 

6 

6 

2 

27 

Co 

2 2 6 

2 

6 

7 

2 

28 

Ni 

2 2 6 

2 

6 

8 

2 

29 

Cu 

2 2 6 

2 

6 10 

1 

30 

Zn 

2 2 6 

2 

e_ 

10 

2 




juus Lutll <■ ^ j i| J jdL>J I : ljLJI 


tjr jj > u£lYl k_cjS JjjLaSt iJjJ^I ^ j^aL W t t_cO Lcttt/lj^ -L*J 

la7 ^ AjLtJiJ J J ,^'+ it L-L& jjJl (jrU 4 j 9^J( 2l£jJL4J ^Jj^Xalt JjJlaJI 11 

WLta^Vl ljIjJ^I ^ 3_uLum£JIj 3_ubj_uiJl o«t>9s^ £j*i3 &ajJ UMUM t JjdasP 

. jj*a LutU ^yj jjJiSUV I t-ujS jULj I dilXA 4 j9^£ j 2Llu/IjJI ljL^ > 4^X1 la7 ^ j 


<0.144* ><aLbdl . _3 / vat I 7r >-U . _1 c 2UJ )jJl a JLfc ,_1 s Lbl^Lk* 


►T Jbt4 ^ ^\ ^ £jJb 2la/l j.s ^ ^alui J (p)< (S) c*O^Xt 


Atomic radius » 3 jUi jlaS - > 


ijj t-> ,1 jujl^j v Aji 2 l»^^x< <ujiajji Ljj^iai 

dili <> VJL>j (**! 3»>0» 4> 2£U4» <bl» 3 jltft jla2 ■ L^jJU UaasP <> 


: <bb 3 jliXl jlai 


♦ ♦ ♦, 



A^j j^u^) V 1 d j Alsjljll av J 3 ^^) ^u ^Lull 4 <<> i 3 



^trijttjJl Jjla 

«u>>^ 

0.30 

0.60 

H.H 

0.64 

1.28 

F.F 

0.99 

1.98 

CI.CI 

1.14 

2.28 

Br.Br 

1.33 

2.66 

l-l 


J^l ^ aiajt^ Jjla £lS bt »MJjJb 

(Cl -Cl) 1-98A 

J^l 3 j3j 3j3 ^ajl>ri Jjlaj 

3 ji >ta2 4 T uo^( 1.76 A = (C-C/ ) 


^ 2IaJl>H J^Xa 

2 


= (C/) j>KN 3 j3 



r (Cl) = — =0.99 A 

2 


J^XI 3j3 jla3 uiL^j - j>KN Ow Jj^ = dfcL#' 3ji jlaS LJt^j 

r (c)= 1.76 - 0.99 = 0.77 A 






JLjjjiS 3 j jb JJia WLJLu/ oljjjij <Lu>»^4 Ljlj^jt (^11 2 Lu$jVI ljIjjLJI ^,3 Ui 

4JbjJaJl ^<>rt*) i wULu^ll SjL>. j ^^3 jjru^jVl jru 4^Lu£t (_></b3 

^lat cr ^i <u*i jj^bai e>«^ csj^ ^tab ^ ^uat 

* n j'^%t t oljj^iS^yi ^JL£ ^yic ^LajaJl ■ Ii^aj JL»a>Jj . ^jjVI 1 OjaU iLcip* 

.^LuiuSUl J| 

Jj Jl^t ^ WLdiabVi j^>^ll^2Lc4ALua« jUalVthiLatf £jJLl (T-Y) JSLuJl JLaajjj 


H 


H. X 


(T-t) JS£ 


>v 


© 

0 


o 

• 

o 

o 

0 

o 

e 

(a) 

© 

0 

0 

o 

© 

© 

o 

o 

Q 


0 

0 

0 

^ / 

0 


O 


£> 

© 

© 

o 

© 

o 

O 

© 

O 

© 

o 

G> 

0 


Jr 


/ 


jttaiVt JftL^i Liu jj£ut >Tj 
.(2L^Vl)C>tjjJj^-j 

4Lc^4^fiXl (j^ljtJU^i) «LiA»b Lx^ejl m< < <»t ,^«V> a^»> tX-^ Si\ 


) 2QUat SljJJl 2Lbto» 3.abJJ *iit3 ^ U^*3»j ^jV» 
Suuai 3i>Ui 3Lbti l^jb u3 jju <^a»j < Lotjjju effective nuclear charge (Z-effect 


JJL& ) StjJJl "justJu Jy« J3l U3b <Qbat 2Lbb£Jl jj^Soj .L» 3j3 ^,3 U bi>-^J| <^ai 


^ 4 t i« b j core electrons J^Sii jl aib SbbvijJi Gb jjJ&yn ^ua wbtJj (bb^jjj-Ji 


y» w-r»n 



t ‘ JL>J I : I ljLJI 

igljj U» jiilSUl LjljjjUSUl ljZ)l^ .ibj^ <2 Lu/ljjJl ^JjUSJV I ,j^ 2Lcfc.ujJt lILO 

>*»Lla o» j3 ^ SJL>t^ 3 jjJlft ^ £>l j-jSi tfi.S jltfl ^^alZS 

.( ljLU». ) AajLuJi j-faaUi^ lj!j 3 L&jJbat^ .^yjyVl 4^ 

: ( 4_uJ >N ) J3Lc,>*5fcit (J* -LJ 

^jlsJ) s^bjj J\ ^ jia/i ^ji La/i ij u^i uis ^jjai justi 

. 3 j JlTl 'AjalLaJl qua 1 JLc 3ib j - \ 

- 2ba. jbsJt ulj i>3S^Vl ^ylc 31 >tf I jutfj LM» Ji* J*a3 2ULU11 2Lsliatt Gb*!^ - Y 

- l^uuj £b i>2S^y« <jru 3-abj -Y 


jUafll Jal^l £>b$jVl jllaSl ‘ <** jmou2\ j. uu£ ■ 


j ^yjVl JjJLaJI ^yS 2LLcdl JlsJls^Ij jjASiJlj j^aLU la7 ^ tjlj Jill 


c/ 

C/ 

he'+ 

Ke-~ 

he 

Na + 

Na 

jjeVi jl Sjiii 

1.81 

0.99 

0.60 

0.75 

1.17 

0.95 

1.57 

^ t*» 6 1 ) i C. . .--s\ 

17 

17 

26 

26 

26 

11 

11 


18 

17 

23 

24 

26 

10 

11 

oL ju t 


• <» J-^ 1 > ~ 


3 jllll jJaja » l_u>> * t» J^jVI jlaja ‘ ij^al) J.U ljIJJU}! 4JL >. ^ 


J* US J^jVI 2Lc&£ UlS j . 2UL> ^ 4JUaJt 31 >Jl 2Lbt£ S^bJJ j 

3 jlxll >V %,V»^ vrJ tt JjjVI J Ua, jAj+3 JLJJL^b +2 JUJL^I 


.abj-ca j^ASLJi Jiu 2bL> ^yS j kljb j j^SLTVl a-Lc. ujb^j^ j_Ji a-Lc. 3^b U 

iJLc S^bJJ dtfij Sjltfi ■ 4^b t-JLJt J^jVi jla2 hi 


»(? JL^WLuJ u & jjl 3 (Ja ) ^ JL^ 


^86$ (bggdfl ) 


AaL.£Jl^ JblAJt j JjL>> 2 LuLjJ_uiII ^3Jt <Li^j £j jG iLu/lj Alb (JjLGJLw j 

• JjJu>g}1 (^ G)bj^£b4 2 LJj£ aJlc will 3 JLxJ 

Ionization Potential - (Ionization Energy )«( JjGIi 'italb ) jjQJt a$»* -r 
2Lalb L3b*lu*> JZUj ij jbj ulj i^ty I Jb wialblt > 2Lb** 2u*S 3 jaJi CcuGSl 131 

3l>b lb LG jt Gbj>iS3yi l3GI a > bj L^iLa LccuG 3 j_cG 2iatbll 2U*S CulS 131 Ul 


> la7 b L*£ JjGlt A^jv u&jjuj Luv ^4 Ij^ji 3 j lit I £_u«jj SjGJI 



J i^' o^Gll bf*. dlb*a 3 jjJI <> 2tGMG jl JruG! jl JjjASty 2UIJ! JSUX» <> AGl j 

3JL>>t j 2Lo » ^4 ^ be-ui J$ji JjjSG A T oe-Gj JjSG t JjVI JjGJt A£->> 


M 


M + +e 


♦ CXlZslm, J^SJ a** 2 1 


M- 


M 2 + +e' 


(J jA^JI ^^3 J jVl JjI -V ^- > - 

StjGJI < 3 S-ab} t-u. iduj Jrwull A_c>>lj Lt^aSI biS JjQll a^*» f^a ^bJG : G> ^^a - \ 


objj^JV 3^311 lj'Jl* 3^a Sibj U« ^ 3 j'jJ\ jlaa ■ ^^23 tSinSj aJLsblt 


Llu*S^ i-o-LGj Jj'GII Jt t£> * S jlill l 3 j_*S Aalb ^GsGS JalSOJI 


♦ ♦ 


. 3 j/Iili jiaa 

All 3 ^ (^jIxJl aAjJl 3 ^bja 3 JL>>l^ll 2 Lc^ 4 aXI ^ Luuij JjGII A£> JGj t G>bj^sJL ^^a -l_> 


3^311 a>^>* 3*a JGj ^lOtbj 2 3 jllll jlaa u3i*G *bja 2L3 j^J&yi 2bl£ VI * A* S^bja A3V 

l^Oy 2bj^t» 2Lalbtl jza ialSGJt G»b i^ty 

dU3 J ULv £dj >4 2bjG^I 'iLcj^ai ^ a.b.JJt GIJUU JjVl JjQJi JL&* jt -£ 

. J^HSb Aalb jj '^IL u 4 S^ljl ‘.‘*'^J 3 1 < j jJSUyi b«lbj ; tj^"...v 

^bjaj 5 aUit» StjJJt 2 Lbt^ S^bjt JjV« JjLUt ^Qtt JjOJI a^v abjj -a 



Y»>v-r»n 



All ljLJI 


^ ^Luuj* jjm£ JA13 L-4-LujuLj lall JLv 3 j^uS SlUjiZJljJl jjQl 


12 


Mg fiJ J Lu u * m <>£» 4*^ ^ JrUJJ 


Mg — 

Mg + + «r , 

AH=+ 737 

kj /uiol 

Mft + 

-*. Mg 2i ' + (i* , 

All = + 1450 

kj /mol 

Mg 2 ’ 1 ' 

-► Mg 3 ^ + r , 

A H = +7730 

k J /mol 


Electron Affinity ^ j>a£jyi J.4I -Y 

cy^ <-t »> &» o±}\ J ^5bIU SjIiJl A* j £J>> o' 

3^lbjb jj j^fc.ua.4 JjjSLj cU 3 <jlii v_JLu jjjjl ^yJl bj>3£Jl 3ji Cct -■•"^ l bl (JjUiXbj . 


tCy b US ^j^yi Jr4» uAj^ju £SUj dlb . <£lb 
li , ^j a^juti 5.»jid» 3 jjji ,,n^iC3 Uik 3taiua» aaiw« jua* . o^i^aiiyt jaii] 

. 2a^utb dlb o*ij 


X+e- ►X- + lb ji X+e- ► X-(AH=-) 


* CrM ^ cW* 


Sibj s^bjj ^ ^j>aayt jii -i 


3l>ill LJ jj>. Jii <j^Q)bj 

3.sbj-» ^ < ctt^' <^! <> ^3» Utf GtjjJifi ^ <Pj^yi JA\ AbJj -r 


31 «^lc U« U»Jjaj ijjtei >X4*3 j dlb UUMi 5^>JJ . -5-^' 


o* jM tW 1 (^J ui^^y 


(1S 2 )(2S 2 ) 


A3L}£jllu»4 Cam <jV 4)L^> j^UaluVl j*JLc jjSj^IS 


ljLj ^3^13 4j (2P) ^ jlcufctt Jl JL>£) j jILJtt) j 4 3j2uumj* SjIjJ) (jjSJlb 


(j^juS) Sji 4)L>> Ul 4 SjIUl j( >Slu/Vl ^jIjl^jCS ^^CUVl j 


♦ ♦ 


l£< 


. 3j Jill I j-cuS *j*j -*" I JL^ ^yLaJLj j Wb^jidt l^jbj^c..»4 

tJa ^ ujjj* f.jA ^yLc. l -l lo T ^XI ^^JVI J^jlj UbiA 3j_tJiS J^l (^-c3 -Y 

. 3 j jJt >t j /> 1 ,,,t JLcbuJ I ^ a MC ^ 4 ^Lc» 4 tbLtAJ A1 j> > ji <L3lb 

-348.6kJ/mol j^lSUX Jail Jii -328k J/mol jjiiU ^jj^JSJyt JAI -t 


p 

t jia j vi jjS.\ ^jj^jvi i^Lw <y$sb £fl>tti ^iSj < >*^»i j>^i 3 ji o' 

^■luTji z\j ijj^iyi y ^iiis^^liiJLjjLjsri jj^&tyijte j_*Aaji sy* <*«* 

. 3ljJJl ,J ^->- ^bal 

Electronegativity * 2bj>^£Jl 2LcrfL*Jl -t 

20ajl^Jl C>b$y&Jl ^JLv yLc 3 jiJl SjJLfl ) l*jb 3 IUJ 2Ujj^tl 2UJLJI b^bj 
l^j jJL3 S^bj ^lc. l^jibj Jjb |^3 j j^aUalf 2Lo^£Jl SLuJLuJI j^juj (2LuLum£JI 

jatj wLuj^SLJl iLcJLaJl jru labb Vl 20aJl jJl Gbj^tl ^ 2UWJI 

2LcJLaJl >^£5 U^u 3i >ai ^ 3 jltfl ^1 jjl££ 2£l£a j**Vl Jl bcp* ^3 j^aStVI 

• lA j** £4 aia^Jjil Sjltfl y\ 

^ Ui < 3 jltfl jlaS ■ 3^aj ^^aaj IJ ^ jltfl jjLjJI 3.abJ-» b>l jjjtfl ^ 5L jj^Jl 2L_JLatl ^bJJ j 
j^aQatl jJtSl j^Lall j-lTuljj ^gjIxJl a JLall 3^b j-J %-Uj^SUl <L<-JLiJl a 
(^luLlu\ jji >baUalt <Lu^£Jl 4_uJLuJl ^ <J5>aJl <jl <ta^^bj i 4_u 4-cJLuJl ^ 

. ( CJbJI ljLJI ) JL xj Labi L«S La^Tt-tJ iajiyttl f » j JL*Jbt3 

* ^jjall JjJL^I^5lajLuJl^l^l^Jb(t-r ) JSultl^^jj 





uJUf jtj^i 
J^JI j j/ll <A1 b jbj> 
IjjSi >2 





* j SbJJUJl -0 


Jjlji lj\ jJua3\ : U& <j ry^ux^ ^lt ^ <J^I 


j*JL3 ^ Sjlill 2 L$JcJ uU jIjL4 2UV 4HdjJL4 J^US ♦ ^tt % ^£11 i 4jlSj 4 J»LO^ ^O/GJl (Jj£S I 

jru ^Lb^ta -*£->* J f>JL& q* LU^j ^JLitHou <JljU AjI VI ftjrart*Ut I JL^ 

j^Ludi ^jjjos^vi 4^<jaaT< ^i^ 

J^yij US LjIJi^^Ul J LjlJJilll jrU 


^ Metals : > 

. Gb j^H&?b <0x0/ >jt^j > J2L lAjialSS Ja%c 21 c>*3m - > 

J^buN 2bl£ jA < <>0^1 JUJI >3 Jo<OJ Ja^U: ob^nS^I dixi -Y 

. <Lu>» 3*3 j-oaLlc l^jb lj(JAU( ■ xoa^j I jJ <Ll»-^ objjl ^lu^j j 

Jjbdi ^ U jlSU <> 2lLON Lki^lSo ob^n^N JlZbi 2b#«/ ^b>^ l*Lu^>i ^Jju -T 


►T c^! 




* ^j^yi i^Lw 


<=^*d) 0 


Nonmetals i 

ob^H&lV b AZjllj t 

2LJLo/ £b*ji g-c LOJ J J^l jUtfi L_uiS j2 <J\ J^LLJ Ulj j^iSaVt <> %03 bJLc c-LaJSa -r 


• >*»LU 1^1jo«JJ^^Il^»jj^- 


ulla! I jJ tSJaJJb 

♦ ♦♦ ^ ♦ 


♦ i 


Ljb^jJjStj ULujy iJLui 1 l^Lu^jJ j* Jl£ ^jJtl -X 

. *b>$£U 2UjU i 4 £b i^iS^y t oiLA JIZut 


. ^yj I^L mj l^JbO t _yIU.p3 j-S ^1 jlUai JaLaji jJLa (^Jj - £ 

j^Saa i$3 Metalloids otJJUtl dLuut j^a L uJl ^4 ^bJU w=lbLA^ 


< otjjbdt jrU 20^o/jl« iLj^S^I t^UJU ^>5. (<aaJt4J GlJAitt 

Gtjjutt *uat ^jLitiobj <> t >uSi ius^j ljijjun <> jii 

Ci^h&JA dLlUf] l^OL^J - Ljlj^IU/jjl^iJlS 2 tu i .^SlVl SJ^J»Y< ^4 ^yS 

Semiconductors 



H 

He 

Li 

Be 

B 

C 

N 

0 

F 

Ne 

Na 

Mg 

Al 

Si 

P 

s 

Cl 

Ar 

K 

Ca 

Ga 

Ge 

As 

Se 

Br 

Kr 

Rb 

Sr 

In 

Sn 

Sb 

Te 

I 

Xe 

Cs 

Ba 

Tl 

Pb 

Bi 

Po 

At 

Rn 

Fr 

iRa 


^ □ 
^IJjLaJ* jLuli |—| 


Ul 4 otJJJttl dLuut jboJ otJJidl ^C4^>» (jt <Ll 3 JjLuJ) mil 

J jJl^I j^aLbd ^yjj j^iSlIVl JjQJI Jl£>> <Lauvl j . LjtJjLotl dLuut tyU 

^^2 ^jJuLi jluk y JL>j) AjJJiitt JljJlm L^u/Lu/I w ' ^ JSUj ^y-cti J 

J ^yb US 


t* w-r*n 



I ‘ (J I : ,^1^1 1 «_>LJ I 


< J jVl 2lc jb£ (jru^Jt jUjJI £j\ J j jJ\ Jz U^aSi UlS * 2U^Vt Gl jj ah ^ - 1 
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(aq) 

2KOH 4 

(aq) 

^Uj btU wL ^u^vt 
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CaH JUjJu^j NaH jljjJUA J^U LjiJJiill ljIjujjua 

pjjlj^aSl -LJj-UA >gu«3 (_JLuJ« o^?' 4*W' GLS>« ^yij 

^^3 JUuSU ^JLA oJ^rlJ - Jbu^Xt -LiC jrUvjjJu^Jl JL^LaU Lu^S JA^*j ^4fU 
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lSj^\ w <* j l\j jl S JL^Ij Sji JLtuSOJl SJlC. -T 
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2L2J JUaSG 
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$.Lol j ^ jJl g $j L&jju l«ji JLluSQII ^JLci j^lJLielLul ljIJ_c«-4 

JZS> WLcUa 4jL» JLa^Ull d» jJU J JUuSUJI 


2lS ^ -^U^l 
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J^Laj ^ JUaSG JSU^ 2 Lc^I GG^mSN 


. 3 JLmSi j»i 4J kJJL> ■ 13 j faaJjjJt JjlS lit jrtJW 




All ljLjJ I 


: i,LLajw (II) JUJL^I JUjj AS j ljU $jSLu jru J^UGJl 

K 2 Cr 2 0 7 + 6FeC/ 2 + 14HC/ *2KC/ + 2CrC/, + 6FeC/ 3 + 7H 2 0 

5 JUJL^I j j* jj5Ul ^j-4 JS jl S JLluS) 3-* ^ ulUI jru 

ljUj^ ^13 J^4 ^ JUuSfrl 2L»0S^ * 2UU- ^ O-iUJI 


♦ ♦*, ♦ 


itd^i l^J ^1 Jluj£[j itJLgj Vjl ^3 j^j^G J-Jl 

*GV JLluSu ^ JLc wit >S j ^ (+1 ) ^ >uu/b j (-2) LJLc aJLmSG ^JLc ji 


U JUuSG *1 JL^I * JLsGj Jj^G ^ j 


k 2 
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2X 
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+2X 

-14 


JL>V = J^UHt ^^-lo/G^-J) iGUjjS 5- ^ j 
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4J Cu JL^ ^1 +3 +6 ^j- 4 JL3 JLloSG ^ JLc yUJi 
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♦ a jl loSi A) u3jl> +3 ^1 +2 ^4 ^JLoSb ^ jlc ^13 


Fe +2 C/ 2 ► Fr +3 C/ 3 
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t* w-r*n 


: oJLUl ljLJI 
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2Ujlaj w ^ ‘~* j 31 13 JJU lajstXl fJjJJl Jy* ^ * * J\ d JL3»t jJ .J^lotj 2 Lo> 3 * I 3 JL 4i ^£il» 
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jvuLuj/Vi j^sb jfr jJL> 2uj^» oVULuj/Vi <> Liisj 
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r*w-t*n iu^ll ^Lu4-}SJ 




x ( Coordinate Bond i ^ua^UUi Abut jJi-t) >- 

r.i^yictyi jJi ^ ^ 2 u^LcJt 20 aj« jJI >j."uu 

2UaJ| jJtf ^j&l £b jj^JVl /tAltl £cp. <> VI jrGIajI jJi ^ ^V ^j&l 

jl JL^fe) » JL>lj jt I^Jfcl ^UjJiJl ^4 JS 4 4 Alm 4 ^4 ^ALulJI 

^JjLufcj ^1 Lone Pair Sj^Jl ljLj jjJSJyti £y* £jJ ^uiu/QIlJl ilLajljAl ljLj 

^ $ > 1 i Ij^b Donner jjjJi ^^uuj ji^>I ^ t ju > » I ;• VLujjjI 

cjjji cu 1^4 jaj julujji t*> 3 j 3 ^i j^i ^^siyi 

dlli J&« Acceptor 2lLZLai 3 jlidb 3 jltfl ate ^^3 CoOll ^j^JVI lojS , ^1 (J{ 
ofc?< £lp- <*Ul ^ t^U^Vl ^Jbl jte 6 j£L} tfte [H 3 0] + ^jjd^l 

.(>T- T) JSJu Ja\*2,\ *UI &>. £« 



X 

* 


V ^ 

? 


( >T-r Jil : 


I >11 /, 


<> I ulj i J^IV I 2jj [H + ] £>$ JJr Jt JaZLloj U jOa Lajl 2 l^o/UI1I 

- [NH ] + j*fcb*«VI £jjI J-sLfciH jiLuJll &>>* ijr^j^Ldll 3j3 



(JlSLwIji ljLJI 


s2Lu»b Uill XaJi j Jl Lul3 

♦♦ ♦♦ ♦ ^ ♦♦ 

Hydrogen Bond 

(J^4 Lf&jX ^LumJJU IJLj. ^ ^ <L>» j jJl <3Jl& j-CuU j 100°C JulG ^iau «U< <jl iJi ^4 


*U1 2L>ji ji ^ i>ai^ -61°C Jiic <^Uuj 34g/mol V>tl <OlSS J jjJL*Jt 

. A*uiLu*Jt ^_LluJ ^jyfcmSSft Jjj . _~U 3 J^i 

(3.5) oW oi^Vl 3ji j? * Ul C,U£ *yj£ 

^ (2.1) ZjM S_lJLoJI Ulu 

Gji L 4 JL 4 J i*Lu *LJLu/ ^Jcfcta (j jt^-toSVl Sji Lula-fl ^Ul 

Jlj J^mShti Sji ^Z-LXJJ ♦ *LuJjV 2 Lu>*^ 4 ^Jbfc^l 


i* o«-4 U <34>k 6* £» V* 1 ^ 2 £tli>>. 4^ 

^ jt SjlaJuaS Sji ^-u^J ^1 -CuJL^I jjujljH\ yua>- SjlaJuiJl 


2LvjJU t^^ju ^4 ljGjJ^JI ljjXoj& 2lJLc 2Luj^£ 2LuJLu U^J j^mS\ jru J-^J 

* 0 * - V) U* ljIIjJ^) laJjG 2Uaj(j£ jrux 3ji jLG^I 4x4 


ddaj3j* j\>*jjJla& Sji (jru LuJG AlaJlj :^jJujvjjJL^( 

Ljljjj^JV) <> [ (N-H), (O-H), (F-H) J^»] 3 hEv 5 ) ^Xajfj 

♦ (N 4 Oi F (JILs) AjlaAja [qjljlaSLuj At+i \j a 





(U-T) J&S) 






r*w-t*n iL^lf ^Lj-^-tSLl 1 





jiluSZ ^Ujtwt 2£Umi ji *Ltl JU* 2L>o* £U3jl c $j**3 

atXA ajA o' VI i ya\^\ 2UJU>»j j^A^I £L*»l_$Jl >^tJl (H^jJ i2*jujl>> jjJu#S\ 

<j£J ^GJl JjJLjsJl £aa$Jj .2U.SUJI ^uU».£lt .UjIjjJI 3j2 <> I juuZ JSI 20a Jl jll 

.2LcLc> jjJLj^I 20ajl I jJI J 2l.»aUTJI 2UaJ» jll 



Jjla 


418 KJ/mol 
21 KJ/mol 

o 

1A 

o 

3A 

^Lc^^LlU il) 

wLjJLuv Alajljil 


jGJj ij 2 Lc»ALlu."JI 2UaJt jJl^VjU jJStjl j^S >Jul^ 2LJ.CW jjJu^Jt 20ajl >Tl 


^4 3JL>Ij 2t al%" ,„t 2 l J Lc>- jj JL t^ll 2UaJljJl £4J UjLU 2 Lc L c^ jjJLt^Jl 2UajljJl 5^3 

HF JLJj>&9 H 2 0 *UI £Uj>> ^U* ^ US 2Lu^Lu*^l 2Uajl jil 

I^J ±uji\ 4jJ»St I 3jU Ij CxnjJuLtX) £*u a^LoJt ^ &>mi aUJj UJL^j 


< <t->^tt 2lLajljJL> 

♦♦ ♦ ♦ ^ ♦ 

Ji£. oGjJ^I a*S2 jUis 3 ^ jl« 24 VlS^t 2 LG*> UjI jjil oli GLS jX I Il».G j 


yj.vs 2,,u' a (\ft-r ) jcft 2tC « A j| 2UU42UL> jl 2 u^1u^ 2LLoU 


. «Ut (JiU 2Luda31l ljLu JL tl la7 ^ 







' Aiuiu (JSlw) 


JjiaU w ,^ 1 -«- JiLi 


o H —0 H — 0 

A x It a > (7) (JSLiu 

(slit iI>Ul>>» (jfU 2U^jjd;^JI iaJlj^l) 

^('fl-t)jSLl 


0 





JlSLtulj : Cxlllll ljLJI 


-<^ Metallic bond SLjJJLflU 3 H*j< jJt - Y )- 


Ui Jldlt ^SLloJI <3Jl& ^ tui3j33 £#*a iJSLu 1^1 <U : jAj dSuJh jXs i JSJ 

3 d-Lijjl i£Jl 2ubbu Ll« Sji <J£J iLaUaJl ^ j" - - * 


2uji^« 5Gaj« >lt ^^l.5LL^^5UjA^«olj^jV«4> j-^sai 12^ ^JjSaS^I 

^ 2Lu>.^t JjUN ob*ji jiiUUi <> JA23 3 >^) i^lS^Jt oG^mS^I 2bbt«/ <> 


. Sj^Tl J&ISSN ^ j L^J»W <*S*£N 


*<5 


♦ ♦♦. 


2ujj£Jl 5Gaj« jJl 3^2 ^ U*« I jj* JJUJl 3j3 ^ j»l£ffl oGjj^Jl iJLc t. 


(ISLo/LD jJSl 3 j>Ld! Jit £>l jltfl ust^l US JA^I 3j3 ^ jJi* 

* *LJLc LjLvj^ (jjSilj jJtSlJliJ) £LjU^J 

^4 ^^luJlcUI j £j\jJuaS *>JLfc 2 GjLx4 jQ^ dAJi 

SdJQJl 3 jjdtfl 


jU-*3VI A^jJ 

'-SUiL-ll 

( ^jjU&^A ^yj\jiAA ^1^) 

LjDi^&J* iutC 
ju-i- V‘ JT_*IU1 

JJJxll 

98° C 

a* 0.5 

1 


650° C 

ii*A» 2.5 

2 


660° C 

* a i i^i 2 >75 

3 

,*>* 1*^1 



r*w-t*n 







6 J y* J» wo 

^U^i J*UuN-> 
4_ua_> Vl Alajl Jl-Y 

♦♦ V ♦♦ ♦ 

.^U^LuTJt^ajI jJt -Y 
.^L^LcJl&aJt \ J\ -t 
. <LuL>jv jj dLtf li 4lajt Jl *0 


W 5l £ / 

0^1 

<Sf ♦* ♦♦ ♦ ♦ f. -v 

:J^a^t2Uj^l^JLcVtl^ 9 A. 10 B. u C^-U«fl A 

B ^4 A JbtL = u C^B JbbL-i 

A^C JbbL-^ 4oJu^B JbuJ-^ 

tQjSi 3 ^pUJl ^pi 4JU ^Gji ^j3j3 UjLL^ j (9) -Y 

.2Lc^Lloj-^ SLujjI-^ 2L^U3-lj -) 

♦♦ ♦♦ «♦ ♦ *♦ ♦ *+'^ 

jr u A t loe^ jrUj jJl 4.,ola3 iltaJlj JUj^lS z^jj>- ^ iUaJljJl -Y 

J^fVl J^l - LJ ^ - i 

^jLJI Jl^>. - 4 4-o^^Silt 4-oJLaiJl - ^ 

«2LdLttl l^ sp 2Lbt*Xl uVILj j/Vt - t 

aI/C»VI 'A .t-> -1. - i » ^0^0 l^4JL£ - t 

♦ *♦ ♦ 

♦ 4jt.Ct.ya (^_.u) - ^ jL&l - £ 



CjUuJj>JI JflSuilji : oJLSJI ljLJI 


tA-w Si't jr^LuuuVl - 0 

jJl-l 

.^Lj Uft^tu/ 3^>.|J 2Lp!^» c*u -LJ 

(sp) ^4 3 ji jJS j* JLje-cu<J - ft 

: J£-t Jj <>4 S^U (sp 3 ) JLLcUj/Vt -1 

P ft* S - V P ft* S J£rh>Jjt - » 

p JOujj] £4 s JOujjjj -4 p oVLLujjj ft* S JOojjt - ft 

: <LU £g>> jri5fcu*SVl <> £uji jU£I JLlc -V 

.3JL»Ij 4Lc4ALloJ ieLLaJlj ^ji^SuJ JL^Ij JJjLulJ 3j3 JS - ) 

-2Lul^l 3 jJLtf £13 i>2S^V» <> ftli OH j^' ft££ - lj 

.£13j^?I > ftiJj 3ji JS ^jL£3 - ft 

( .^JOJlJt^Q 

.g3ltfUJi* 

JjJL> 2 Lu/^LuJI <^2* Sj^Lla £ t u» £4J Cu ju£Jl ^1 ^4 ^cjib -> 

^JUb LU-u 100° C JO* ^JUb 2bLOifc4 <jr^ jj JL^X) £4 U^jLS > a £1 VI j^LuJl j3 

♦ -61° C jr^jjJLj^ll JUlbj^S 

♦ LjbjjaS^Vl ^4 ^JjJI U^J u4j>^jXl (jjjl j i-JiuJl JujjlZiSl o&l 

Ofc*' <j^ 20aJ«j _T 

- OUjcd^ UJ^b o * ‘“~J ^ <> >r^ C0 2 *&-** "* 

. d^ &>* J*UaJZ\ j-sL2JJt «taJ» jjJ« J» J^* - 0 



t*w-r*n iL^lf I 




C J'W) 

2LJ13JI ljLcSjJII wLu Lc^ffi l ^UajljJl £jj U - I 

CaO. HC/ < S0 2 . NO. KC/ 

: a 3^UJJl LyUo^ 2LJ13JI lajl ijjJl uJj - lj 

P-C/. NO, H-EL C = O, H-C/ 


ljIjLuJI £a JS^ i-cIS) 

«l_(JLv ^1 L(JLv jruji ^4 LlLo 2Uaj|j -> 

^ uuji uru JJ JL^I 3 ji ^23 UdO* <^533 2Uajl j -Y 

- *Ut l£>W ofc?* ^ o-9^y o*J* ' T 

. _j ^ L<^JLcJ 4_uJLu*Jt q£j idJlfc jru wjJIaj Atajlj -t 

laLu jt 4 -u2_j£ ,t->^*tl ( j - *j 2CaJjiaJ t%^."ti |^u/jJLj 

NaC/ AjLu^Ji !>_l>» a - > 

NH 3 *(£>?► ch?-9^ £* ~ r 

( 1 yL « H 

2*ij* <J^-“ 4 -‘rt^ Uj^JJ <JW UJ^ 

3>>JI 

SO, - BK BeF, - CH d - 1 

2 3 2 4 



JflSLAlj : uLclL^I cjLJI 


( i jij^jQ 


H H 

H N N H 




2.1jjV (J^gjiS I <LcLc I-* uajA JjUiXt 

SW) ^bj^VI 


^ i ^u/LJl 

GJJ 1 Sj/Ixlb tjyla+ijj* jjruji j j££Jt -i^>> 



jjL?l 


2.1 jjl 4_4J >3 J 3 j*J\ 2'ijVl J 2bJ£ jil 3 ijjJb jil b>t jJdl tjA JS .sjlc 

AX.E jL-^VtAJ *6 j*U b»bj OS^VI 

Z +9- 


^ 3^0 ^ s (^0 < b ^£®) 



\= 







A \ ljLc \ JU JJL^ Loti I : Z-l K J I C-jLJ I 


/ ... .,-. \ 


E*Yi 


^ *L*laIuJU Ljl^j-4^fctt j 5U *XI j^aLuJl ljLJ 4 rJU^It iLu/t ^Ul^j ^1* 

; U* <3^ OJ^ U* 4^" > sj 

t^j3j (*^Vl £ljj£) ^/Vl - 

jVl 2 Lc ja^LuJ 4^L*Jl u&jjljlj - 

. l^3UL> <> £IJJ£ 2L2jjI^ slITLoj " 

* j* j^ll JLlloS jj JUA U&jjljlJ - 

♦ 2UJLcUaJl 3j)dft*tt l>^ l LJjb&IJl J iSj^fri ~ 

*k^\*n^U j J^jtt) LjUjJjS JUU^M 2UlJji^ JbjJLAJ - 

^ >*^tl ^>*1$ - 

♦ ^LaUos.4 ljLcSj^ ^2& jry>* J j^LuAJ ^jJLluSQII ^1 JLcVl ^Jb&J - 

^ri^Th^* tM' ^ 3>^ ^>*3 j - 

-2LftlWtj J^l^(jAL^t)Lu>4VtiLc, j^aaS ^j^La Ji ^Lu - 

Qal&ttQL3>*Vtjl£ ■ %AClt^ , jr -, u0rJ - 
. (2L jjjVl) 3 WVt > t ljJi jru JjGj - 

. J^d»^ 

* dL JJUUlS) (J&\ UbjJLAl ~ 

♦ Cuj^Lul) J ljI jUjJI jru - 

* ^La^Li^l *Lc ^j^LaISVI ubjjLxi - 

♦ J^JtXl J <>Vl JLcI I^S ^£,\j-S - 

*2LoLa * jVI ^jl23 j ^UAjJI jJL^j - 







A aI^% I t A t || tj lj£“ A A AJ I 

" WKm *mr r sApnii^pi " 

The representative elements of .some regular groups 


I ‘ ^ s3l JL^t ^4 j! ^JjJllI ^4 b J L>>j 

,j*aJtJ ASjl*X\ jj^a\l util 4^/1 j4 Lufc \1uuujj$ / p tA ^ ^J5uIoJ 1 ^ujIj4 



j-^QjJ I 4 JIA ^juaiu jJSl iUJ4 oLJl llLfc 4 ^-J LloVI j-^LoJ I 

JjGtl J Sjlill jlai i (SjjJJi J J JLjJI ^2* L^uJj 4 4~td J^l IjJfcll j-j^G J 


4Jl^ 2LGbJ^( J luUj^l ^1 ^Jl ^ 2 Uj j^JI ^LuJLoJl j 

*iYjt > - 

Alkali metals (^!^V0 VI 2^>4^X) ><^Lic : Jli* 

*Ul^£lbi JLSjC^^VI jl uIj^! ot^SU) 2Uj^Jl olJAUb 2U; >**41 4^ Ja>sG 

^L^loIIII 4 ^jaJjjVl J^J jO - j*>uwG^dl J j*jJ4>^Jl ljLcSj^ «^JLitl)) j*a/l ^£t*Lu4 I 

*^ljVI >*4tli jo^LLc ^c*** ^^uLcJ 4 »i*loIUi 4 jl^ Ljjuyjj^ ((alkali)) ^ljl ^ It 



^Jillll 44 J-CJ 4 > 4 J 

(^jl^L III *LLJ! 1 JLc 4 


3 Li 

IS 2 , 2s 1 


iiN'a 

[NeJ^s 1 


19K 

[Ar] ,4s 1 


37 RIi 

[KrJ^s 1 


55 <: * 

[Xe] ,6s 1 


8?Fr 

[Rn] ,7s 1 


:*buulaJl ^ I LlC, 4 jj^J 

^j^CbfcJ L*£2 \Lfa3jV I 4ji(t>tftt 4 j£>4l j^GjJI 4 J -4 ^uaG^jJl J j*jJ4j^all ji 


j* jj4 I ljUI^ |^Ij 4-ui»jV! 3>£u4l ^ j^LuJIjLlLGI Cu> ^4 ^jLoJIj ^u^LuiJl l-ulJj^S) 



A I ljLc u 4JLUl t Lull I : *uljJI luUI 1 


jl^j ^jJi jljjjJS ljUL£* |^i ^jj US ( NaC/) ^jdcj^IS jtltl 

Caranallite ( KC/*MgC/ 2 .6H 2 0) c^lb jlSIl uuJ jj ^ dtliiS j j^Jl *U ^ 

VI 1 IluuSLa flS ^ 3 -LuGljJilt j 4 Sj^b 1^13 LJlJi^ ^b Ul 


.^^JGSVl J^V^US19462LU 


227 

89 


Ac- 


223 . 4 

Fr + 9 He 

87 * 


< 3 ^ A£jju U JS <jU& I JLv jlS JjLuJt J^ULJl 4 U j j| jU* 31 Cwp* j 


US ljU^9 AjLoU ^ j /y ^ idJl I JLk 

oJjAe, Al ^ j. Sj^LS jLu ^lLa jj^jl^ AjI 



(t §0^ 








<>U (_l5>3jj >^>»VI iJ±LuJ.\ <jk ±j±A Jl>>\ j 'tLcj^xil jj*a\lc. JS J^U - > 

t ^yb La (ns 1 ) iLSLUft gcpuuA jJiSLfVt (JLft 


^jjJll! ^ JUJLv AjI JU ^ ^ j^Lec j 



■*- 

-1 


(+1) btx«J>> LfcJLuSlj 4Jl£ -(_> 


l^uU Jj>iS3j JL& 


A ♦ 


£ 


>£»S ^QJt a^>. Ui . >^U*Ji JjLj Jy» Jjsl j-i U 3 J jVt 

) 



iLSlb <_£ j~ lua jmS uu utJLi 4jV aifisj IJLj 

4*^ '“J i5 (J-t-bH J>*tl t jj&j~ A < ;i.i J< jj ^ j*« j *< i^jbS - * 


♦ ♦♦ 


Sjjs yj&\ Jla»i JUJI 3j3 Ulc. JjV -j 


1 Jt 


k_3 ^L£ j^yS JLvIj j_yU iJJJOIJ (^yJjVt 4^ 3^7tX* jji 

GtJjUJi dlu/U» 3j2 ■ J^~- Olji^l 




. J)LcUJ(j jl^ajVl Ljl^j4 ^yS 

«* 2£jjUt( £t j-jSi J-Jju 2lc>^ttt olL* j^LU £i\ ji -t 


WLc>^ai ^ ^jjJl ^1 JLjJjj . <L> 2LobJ» 3 Jjjjl ^ U«* £>l jjJ) J^l L^U 


! <>b U (^jlxli 3abj ^yic ljJjZij (Sj^M SibJj 

!>4a, oJUii J«6Ji 3 yjJ\ 3«>b i^lSUJl >bLJ jt JUj 3 jltfi jlaS cJmj 3ibj -t 


<ilT2\S j ^ElectropositivitySLoj^S i_abtjl iia i>xti JjlJliJi ^yUi CjtJIili aj^ j-CLxj iJl^J 


. ^yjb ULiJJt 

b^b^l ^yS 1 ^ 4 |Jl 3 b 1 u/( ^yfl l^Jbb jj Laj l^ 3 lj 3 j»bb»i jjS 3 Jj&lb Jin ml -*_» 

(jt^I ^Jj f.jj^a\S 4I3XI <>a J>*J Jl 4 ^t>. j*3jJ-ujJlj ^ US 'iLb^U^^SUt 


4_b d^^lUlb l9jjl) U ^dau 


Y»>v-r»n 





-XL 

JLlc IjJ £j»bl\ j^iliJb Qj Jj2 U bl IJL* 3 jjju* £j\ JjLaT* oJL^J 2Ljj>*£N WLuJLaJt -.a 


o' yVl 


. <bjj9 2Lb*ji Jajijj (jjSu ZUjJlii 5U1 j^LLxtf L&^but 

2Lalb £b*lu*» ^j^llsdt diLA £t ji £lSjj3£fl 3 j£( jOa -T 








rV^j-*-^' 




f-fcP-W 


Aajidll 

| V «♦ «♦ 


( ) - 1 ) (JSLtlf 1 A d*c, j) ljI^JLIiI i i^JUt l 


*2LJ0N XtijeS b I^jLS >4 ^j^LuJI all* ( u*m JiAS ) dabjl i kz£l\ Jh f JLa^ujj 

5-ttl ^ dAJi JbU ^ j-mjl j jO AiuI^JLJ . >S>ti J-b ^AS jjJU^l) cUllu (jjt l*Ju 

.JJA IsJl J^blSl J-t^il (-4^111 t-LLo T^ a >;}£ Jj-b 4-l^tl ^JJUJ 


^Ujla *l^Jt iJLuu ^mLuJ JaL^JLU tj£&3 -t 

. jrUu ijj-jSU< (Jia ^LbLuJl Ljb^jjS ^^3 Sj^Jb 

*l£$»fc^ >^b -0 

^4^Ul ^JJiiJl ^£*'j ' JlOjU$ 4J - t^Jl lj LbL i »- i S ^ t-\ ,7. *t d jl& ^ ^1 ‘ ^ 

. JLCU/ISVI Ad jSb 5l*_J3 

♦j^LAJJl Ldaju f U( £4 J^Ulu j^Ul JUjILu IjjSU f t^Jl £^>jjJLu £4 Joe^h j\ JL^j 


A 


6Li + N_ 

(s) 2(g) 


Li,N ( „ + 3H 2 O m 


«2Li,N, , 

3 (s) 


- 3LiOH ( , + NH, ( , 

(aq) 3(g) 




r» w-r»n 







(t §0^ 



(o-ojtQ 




ji& j j^i gijji^i la^ji d^A LJiji^ j-Jj u 

*Ul <J &lA (Jll ALoAmit 

jrt^jj JU^ll JUA&I I^Jj 3 b^56-<A4 J^UlUI 

♦ ^ £±jJjujS\ ^i[ $JpuSl\ £yA UlLc J^Uull IcLaAtt 


2N V 2H ^>- 


2NaOH + H 2 


•Cs) 


«^Ub i3Jlj^ ^UiLdI ^JlCt Jlc, 


I £4 -V 


£4 l^icLij jJlc ^ jVl wLc ja^LLc i^Lunj jtjjG 


**♦ ♦ 


JLlloSVI ^jofLdJUa JUa/lS¥l Jv* Hjjl 213^13 gGJu LjlJJilll 4JIA 30^*! 


JuLaS) 3^ (-2) ^t^LuSVl JUaSG 3JL>* AG* ^^LjJ ) 

(-1) <us jy y .LuSVi a^Sij ^ (0 2 ) 2 i- U tuSV t t£Ut Na 2 0 2 


«V ^ 


2^; 4) + O* 


2 

180° C 
300° C 


2IJ 2 0. 


i>i 


(»► 


N “a°*» 


^jxLitl JU^iSi 


(- — ) *Lc3 JLuSh ^ JLcj JLu 

2 


u 



♦♦ ♦♦♦ - 


ui 


*,> + <V 


300° C 


KO. 


■(*> 


l> Jlll^i jJjM 




♦♦♦♦ A 


Ajjj 3 3dLuS> J^I^JfcS JuluS] jJjmJ t J JLlloS VI 3j^ ljLcS j^ J*4JUJ 


Na O + 2HC/ , 

2 2(s) (aq) 

2KO,, + 2HC/ r 

2(s) (aq) 


Na 2 0 2( „ + 2H,0., 

2K °4fc) + 2H 2 o« 


JLuuSl <33^ ji 

►2NaC/ + HO . 

(aq) 2 2(aq) 

►2KC/ , + HO . + 0 7i , 

(aq) 2 2(aq) 2(g) 


- 2NaOH . + H O , 

(aq) 2 2(aq) 


- 2KOH . + HO . + O 20 

(aq) 2 2(aq) 2(g) 


£, £, 9 - 

£}j*^uSV< Ldax* JLfafauSi^jDy 1 *2'“^ 


4KO, + 2CO, 

* 


CuCl 2 




Cat. 


2K 2 CC>3 + 30 2 




y * w- r*n 






lji 


wbiUIt ^Ij^Vl 4 ^ jri^-tuS^U (j£ljSiS\ JLlluSI ^li Jl JLcLo/I <J^bl2Ul I JL^ ^4 ^ULLloJJ 

J^JJ) j)>4b dlftj IdL* V^ ^ ^1 lj) j^OaHj Jl* 

JLlloSI j^^jjj ^JLc ^ J JL2C1 Lj[ OCJUJ^A ^JLc JjJjSjI JLuuSl ^jLj ^4 AjuUj^ 4-laxJ ^JLc ^ J) i^tt 
iU^I (O JLUl j.*L2JJl jt£ ^ JJbrfl 2bbb >^LuJl olL* JUmlSl >-u^ ^SUij 


^ JLcIjS JuluS] 3 jb£, ^ J J^j (X) 4^cp» X O jA j^LuJ) a ^}Q£l JLlluSV) j 


Li 2 0 ) JLc ^ jjjiXl Ljbjl^l ^ *ii b&ILU ^Ul ^4 J^liLb ^ 

* £4 “A 

LjlJJilll 4JI& <JstJ 


Ulu^ ^ jj^Sbj ^U^Vt jruj 

► 2>|»C^ + H 2 


2Nu 4 2HC/ - 

»>) '.aq> 


'.ai|> 


Cv) 


* £« -* 

ljIjUjJL^II fjjSSj jrL^jjJugJl «. ^AjaVt ljIJA^ I 

(-1) 1^2 jjrt^-jjJu^Jl JLluSG dJLc ,j ^SL j <L*j ^ji ljLSj^ ljIJUjJLj^JI j 


2U + H 2 - 

•*) 

2N» + H 2 - 

•5J 


Zi 


*► 2IJH 

(’i 


Z^ 


■*- 2N»H 


■ 5 ) 


jlc (j jltVn j *ttt £« J^Ld^J 


LjtJUjJU^Jt j 


L «V H 2 O w 


LiOH +H, 

(aq) 2(g) 


t LjLbjV £4 -> ♦ 

jb^ub b^t^4 ^jSbj 3dl£j £4 £ljj£ J^Uuj 

. ljLuUI SdUJL^^LuajI ljIjlJLa 

2Na .+ CL 2Na C.t 

1.6/ 4^ 15' 


2K *> + D %7 


*- 2KBr 


f*.- 


-\\ 


: ftjljiayjt XA 

jjZlujaHj CUjj^SJ\ £a SjJuLc* 4JLi.LuJl Aj^LdJl JjlJJLdlt JbtH 


2Na, :>) + S 5> 
3K (>J + I?, 




NaoS 


1*1 







Y»W-Y»n iL^lf ^Lc^iSllI 


. r Jla Sjlj^t j^ll - >Y 

-bjl>>2aj^l^l> »^buajM 7( .,<yi CL^UV* JLUi 
jlIc ^ £^*0* IJIA U 3jt J^L> V (1) 

1000 C 

LiaCOs 10(H)C > Lt 2 0 + C0 2 

(?) 1 9l <£• 

^yiSVlj JJbdt Co J^u ^1 LS>>. V }Ui! * Vl ol J& JsLo (o) 

2NaNO a — ^ > 2NaN0 2 + 0 2 

^ ^jjLJl 2 LcLL^ ^2& I Ix^J iJuJLut jL^JijI ljJolj ^^jluj\3jj^\ ljI jUj Jlxc,$ 

^4 ^U) jlitJ I^jV 2-LaJ V ljIjUj ^1 jr^* 

* 

s j jls Ljijjidi ju£i i^jV *ua ijjjiti j^i ijjji ^ ^si *> ix^ ljija^ j^iuu 

JSLSi JL^^Jj ^IjJiJI iUL>> ibuulaJl JLv V L^jUs llil JJ&lSwtft ljIjjjJS^I JUS 

♦NaC/ JujjJlS <J^U iLu^ji ljLSj^ 

^ J l^jlJLJl^ jj^at 4^Jj-^S^I J-jArt-Jl LjlJJilll 4 JIA jju^m ^ ^jucUI J 

♦ ljIjlJI^II 4 JLk jI^aj) ljLj*j 4 4l jXl ^^utJ 

2Na + +2e‘ >► 2Na Outsat) >Mgtt jl!^ 

2C/' 


C/ 2 + 2 e' (ijjVl) JLxfaaXl jH& 



A \ ljLc u 4JU^X t Lull I : *uljJI luLJ I 



- /^ j^l V > 

^NaOH |> jl—umS j jJL>a( ^ )^>- 


: <Lfaat^»k ^Al() j 


O* *U< jlitJ 


♦ i 1 ♦ 

a^j) 4 j 




♦ £+» 
♦ 4 . 


-\ 


<u-r 


JbjjJl )Jl£ ^xxa «L9lb ufbuul £4 bjAja Vjbt4 b^SU %Jj&luJ «Ul L7 ^ ljj JU -T 


X»'-'H, + BC/ - 


.(Sjlj^AJ ijlla Jbji) 

* * 

^Ulj £lU 1j$SU ^4 jolli -t 


►N*C^ + H 2 0^ : 


2NaOH^+ H2SO4V 


•l> 


NagSO^f 21^0,^ , 


:4uUl JlitlLJ (lj) 

: J ljLcLu^II ^4 j-4 iS j*ju^$*all JLlloS JjJllA JJ»Ju -) 

jL^I) *LcLiu3 - 


JllluSjj JL*A ^4 ^Jl 3^ 


3j,§H - 


«2Lu^ 4L^1I k-Ul jJull ^4 J Jj3-Jl *L uJu ^ -Y 
*( GLlfcUlttt ) 2UJL^Ql! ^ > rtrt^tt -r 

: ( u 2 ^uL^dl t ^ -| 

j* j^ll JLlloS JJ JL ufc J J.btb4 + £lI£| J jA^b4 




r*w-t*n iu^ll 




CnSO* + 2NaOEI, 

'..;W| 1 




Cq|OHJ 2 


A 


i«> 


N‘a 2 SOj + Cu(OH) 2 

* wi (« 


HfiO^,+ CaO.,> 

J^fcj Ljif'j 


A 1 ,+ 1* 3J V l (jA ■ * Ct> -<_j 

£■ €■ 

Ljjlxj JLLuS J jJ L iA (JA ^)AUt L-La/lj JLUmS JJ JLlA JjJhe*4+ jdil JjAsfc4 

.* 1 X 1 4^ o jIxj 4^ jJI ljLLajXI LLl^ JuluS jjJUA ^4 Sj^ j 4^ 


■W»C^t A/IOII). 


A/C^i + 3NaOH 

'iMIl "* 


A/(OH) 3 + NaOH ► NaA/O, + 2H 2 0,/, 

•W ‘T n»q> * 


-<( Na ,CO, ( r ) V_ 


: t 

♦♦ 

s j^LaJl JuluS jj JLtA JjJbfc 4 4^ JuluS] 4^jD jLc jlj-aU : J^jiXI 4^ -> 

* *LuLXl ljGjj j 5 ljIjjAj Lt^jjJU ^j^-J J>bm LfJjHj jO 

2NnOH + C0 2 — *- Na 2 CO a + H z O . 

1«jV .Na 2 CO 3 .10H 2 O J j ,<>411 b ^Ji ob*j>S ds^j 
.cUi ^ 2iAli Mg +2 , Ca +2 * 3^3 0 * ^jaladl *U»>a^2a»jl 


♦♦♦♦ A 


4 4,Ul 4^ jLjjJU V ^jGAJl j* ^L uJlC U J ^ 3 -LOjJIS LjtjJJjjS l^JL4 


Na,CO Vii|) + CaC/ 2(aq , 
N^CO*,,, + M gS 0 4(aq) 


*Na SO,. , + Ca .CO, 

2 4 (aq) (s) 3 


* Na 2 S 0 4(aq , + MgCO J(s) 

SLeLL^II ^ -T 


*♦ 4 ♦ 

LJ 


d*jZj* Ji^ ^ Luj*Vl ^jl£jl>4b 

JLuuSi 3 *l»3 PJJ* 3*aJi uijjJjS J ysijJl l^L tf e.u>J (da 3 


K*V «V h 2<V Wu <-’C- 


*- MaHCO^ + INH 4 C^ 


2NaIICO a 


A 


<*V 


► Na 2 C0 3(i + Il 2 pv, + c< ^2 fs , 





Y»>v-r»n 


A \ ljLc \ ju Loti I : l_>UJ I 


x Au^s ^tS -ui 

♦ j^pGJl ^£JLcIj 3 ^tt< ojlLj &£Dcjlua - ^ 

• ^lu Jl jj^^JG ^ V -t 

♦ JLlluSI ^j 13 jLc JL^t iajLij ^U^Vl ^4 J^tiuj -V 

Na CO v , + 2HC/ , ^ 2Na CA . + HO + CO, r , 

2 3(s) (aq) ^ (aq) 2 (/I 2(g) 

: ljUI JLic IL u/Vt - £ 

. 3j^2LcLL^-Y 
. grjioUt 4 & LLfaa -Y 
*m >u^5Liijt -t 

l£fcPS^ 

I b^lifcj J-JbtXl j j*JJl UjMj ^2& ljGjjV) jJlSt ljIjj jI 

2LuI JlAJl ^)^X) JJiJJ J^SG I^jV 4 *Gj«p^l ljLcI^jJI <^2& UU ljjlG 4^j 

* ^UJLcaVl ^U^VI Ij jjS jU^IS 


♦ A31 ^3JUj J 2U^L>> lj! x U^J 


^Lj^-j^JI jj^( 

^3«difcJ ULfc IjJ^ ljjlG 4 SUl^l ljG^jV) jJlSl ^j-4 ljGjjI 


^ GU I l-ulG US 4 2LJGJ) ^ 4^U^f ,*SG£ £UGjj^l 

^LutulaJl j^Latl ^aj U^LuJJ ^Laj^Ul 4 j31 UJI ^GjV jjSjUJI 3 JUaSt ^LtU^ 


* j ljI j (jJ*-ljJ) j j4J! j j* 3^111 : j^ja^G^-dl 





- <( I'l'Alktl c .LuLj) >- 

: i' j»yic A j-t^LLc : JlILa 

4^iLa.4ji^ ^4 iLC J^&£t (jjSLlJ 


^.mJI 


^JLci uVItt *LLJl 1 JLc4 


7 n 

Is 2 , 2s 2 , 2p 3 


15P 

[Ne] , 3s 2 , 3p 3 


33^8 

[Ar] , 4s 2 , 3d 10 , 4p 3 

| 

,i sb 

[Kr] , 5s 2 ,4d 10 , 5p 3 


1 e 3 Bi 

[Xe] ,6s 2 ,4f 14 ,5d 10 ,6p 3 


:4jl-ulal ) ^1* 


4J- 4 g jILjJJl ^Q^Lu/U ^nj tt^tt ^ 3 jJuuUj* l 


jLulX 


i 


Aju i& ^4^ JLv jj Cu> ^<ijVl 6j^lLoS\ IjLllul jJjSVl j}A sjjiLa/jiill 


Ca 3 (P0 4 ) 2 i£j~* -I 

♦ ^ ^luuS\SH\ Cj\j 3 jjj j jUjjiiJ' g-U ja j CaF -Ca 3 (P0 4 ) 2 «Cu3bVt-o 

As 2 s 3 j_jS ^ 

Sb 2 S 3 <3>^‘Vl ^uljj^S iltA ^ j^j^cuVI 

Bi 2 S 3 LJjAjuJi JllxJj^S JLv :LJ^4j^J( 

:(jo5i^ ^Lu^l^l) A iLu^L^I 2 Lc 

S^bJj ibJA^I jlWl *bJ3j olL* ^ gJilaJt udLij -> 

j <^\+[\ ^ JjJt 

♦ lj)J la V jjJluj $ jaS \ j UC^ j jJLull “ 

dLuZrl g-ujJJl “ 


♦♦ , ♦♦♦ 


wlAJi £4J iSj^ J "'*** LJJ^juJl - 

J 2 S Ui 4 jrUji *,£>»■ (^>btJ -Y 




~A I Cite I j-to Loti I : <_>!_» 


LJI 


9 - 9 - 


U1 Sb 4 < As 4 < P 4 otji &j>\ l«jbj>>. ^j2« ul>jj Jtic 1 «j>*jI Jt 

<LuLc3 £y» dujse j) <LJLa 3 <L>» ji SjjAj ,jjSu j^Js 


2Qbsb ^ 3 jjJl 2Uib*‘l 


£ ♦ 


♦ oijjbdi ftHata Ilt&J i^3 Hi 3 jjJl 


^ SLiOiai uL£ jl I ^ JUuSOJi itJlcl iJL*l> jlLfc j^Ua J^u -T 


<L3LS^4 jjXaju L7 ^ U$-!* XjXLuJiS jLuSUJt .at Jid ^QJl 


LLmSUJi it -Lei 

3ULua1I 

Silll 

-3 

nh 3 


-2 

<N 2 H 4 ):( NH 2 -NH 2 ) 


-1 

nh 2 oh 

»>*** J-ujuSj 

zero 

n 2 


+i 

n 2 o 

t 

+2 

(NjOj) : NO 

^ii ulu i <■ 

^ ▼ ft «v 

+3 

n 2 o 3 


+4 

( N 2 0 4 ) : N0 2 

4 >^-U J^tuSl 

+5 

n 2 o 6 



2Uj>^« WLuJLuJl JV 2Uli^u,£Vt £LS ^ jg tv>2 /rJ t< juuS'Qb jlJi^t Jl ^ 


A 4 LT^’ (J ^A fauS^U 


to* Jilij ^bj^t 


^yS ‘ *t~^~ jjm 3 JLC l7 £ j J& -t 

.2Lo Li » - cS>Jt u&\ ^3^ I 


►vi js^ js ■ 


A ♦ 


■mil , •*,} t 


3>iUaJl dJL^j 2LkLaJl uj(Jia!>U( J-Mujj ;L&iJl£ j_y^j ljIj jJl i_uj jj ^ 


^yj L lJ < ‘ oj^H I » b -^-cSLt : 


t* w-r*n 






>-LUIi 

* * j * ^ A 


>ii^»i L «y- - i > ju j - i jjai 


I * » 

" j ^ ^ * 



iTiVl 


* U^j JLj* jj Ms lj j^JuJl j jj3-uJl Ul 

& 

: (jjOe-ofcS^I £ 4-0 

J^U II jula N 2 O s J*-U JL^lSi 2 Lc ££ 4 ^ 5 * 

S^bJj 2 ujl^QJ) *bJ3j Bi 0_ Ji4 2 ujl ^12 Sb O 

+j 

*Uk|( ^ Jbtll S^bJ^ Aa^W Jjjj j Jill 


(-3) L^-Ji j jLu»SO .a Ac (j^SLj jrjjj. jjju^ll LjbSj^e 2 Lc^*xII jo<aLic 

4> >>► Sli J'j U 4SV » jlajj AsH 3 JjJjVI j PH 3 jrULu/^lj NH 3 jiliaJl Jla 

£iJJ» I JL 4 > W U^ l*iSU^ obS jll alL* ^ 2 bjS ji» 3 JSISj Js%L ^ objj 3 SJV» 


WLtAu/Lu *Ujt j JjSS jtotjiLl 


^ , ,t->^t! 2 Zi.^ti (JJojj (jruui/j.flJ< ^4 ^jj&i (jJi^lja j^LtiL*Jl £)\ is 

(jbjJlU l^laU l£U1Xjj ^jjJl jJuJt 3^bJj *Lcj,*s&il j^aUuJ 2LcLo* jjJU^lt ijbSjUli 

. I^ SSdl (jjOfctuIIJl bj<j^ 4JbU >fC. US ^ 


N 9 


J**l ( <J^ 

x A umCi jjs A 0 ) 


4-111 jlitJJ A+jj^I ^Lj jIa <>a b fa U b (T-t) j£ui tj» j Atj 

IjLcj 



*4£jbsUl i^opunXS 4^1^ ^LcLball 4^ j till jJu^M J LLc ^jucUI ljI j 




A \ ljLc u 2dl^XI j^LuJI : ljLJ I 


X~ 



.u ,A >-» «>“*■ 


(T-t) JSLi *l$$Jl <>» J^wxtl cr 3 

C 0 2 jl£ ^^^alieliu AzLLuSjjtlxA J>bt 4 ^^ic. j> 4 -> £cl»> 


2 NoOH+ C 0 2 


NftjCiOg. + H 2 0 

* J v*4p ^ • 


•VJ 


^Ul jlitJ ^^L^laV jSjil 




O jL£ j^ j^.t^T>t jtj n -^Vt <L>» j jJ 'ZuotMtA ^bej 2Qatj^» *1^11 qa ^ U jO 


2 Cu.„. + O,, , 

(S) 2(g) 


A 


-*- 2 CuO 


(s) 


<ULl ajji lit (jfctiji) 33^ jl Jiu/V *Ul ^>ljL» jLc £**jj 




o* 


♦ ♦♦ ♦* ♦ 





(*-*) J££ fjj.Sj^l Ca^Lu^^isM <> uJ^j^LuJl jLc ^ u^ jt^ 



r*w-t*n iL^lf ^Lj-^-tSLl 1 


(t §0^ 


NaNO,, . + NH.C/, , 

2(aq) 4 (aq) 

NH NO,, - 

4 2(aq) 


A 


A 


* NH NO, + NaC/ , 

4 2 (aq) (aq) 


^ 2H 2 0 (/) + N 2(g) 


Aut.suu 


♦ ♦ 


NaNO,, ,+ NH r/ , 

2(aq) 4 (aq) 


A 


NaC/ + 2H O + N 

(aq) 2 (/ ) 2(g) 




: <Lt3Vt LJjbeUl L^-ilg. juu[sza SJlC. j-u^xseJ-1 ^3 




Oi Ati 




jlAJi ( > ) 

.AlstJlj 

<> Ala+xL , uJ ^AJi U (Y) 
A-* d j- uAfej jJLc jUtll 
^ ^ > c^t 

^ > juis ^ (y) 

* 

j 1 ^ 4 

^ jjj sduji j^bai j+ui*\ pi 

((^l ^ jj (JJJ^UI -SLlC 

feU 


2LjjbJ_udl L ya\^\ o^Li JU^J A^ d >^J ^buJl laLaAJl «.^> ^ 


4?^? 


.2btAl jJ»j,*^ljA^(<4^i^0) 

a« JAAVi Arir" x>Vl ^ * s $& s *1^1 a* ^lS.i (y) 


STP 2L>j^i laiaAJl Jjl* 4 ^ 23mL (N 2 ) / 1L (H 2 0) *m JA aL»jAJI ( Y ) 

. 4_u jlj ^_plAJl J^UuU (t) 


(1.25g/L at STP) AA^IAS (0) 


y * w- r*n 






a ^tvr.t I Cj {^ «_>LJ I 


iOjdl 'jjtf I Jb jjJ\ tJJh JQ^ <LtfLJ tjSUi ^'-159.79 °C 2l>. j.a (1) 

i <Lcji-L» T tSiyi o^y j^sJi <Wt 

jjJu *jr*j V{ (Qaj V ^ jJ.'Xi j^LuJt £4 OHcLoj ^yS 

<JTU AlaJljil j-tuS q\Scjju3 jl t>“-^ i* 


550° C JLlc j>^» :^i c3 ji£ j>*s^ 


N* + 3hU . 

^ z u: 




2NH 


tfU’C 


3 r* 


JL-SLLj U ^-jji JLu^Si J$£u ( 30IK* < 


) vr>>tfS <j-*a 

-Lu*Si .jiD 


N 2 + 0 2 "***■** 2NO 

l£> fc l*£l ‘ 


jikpi t: 


•JS' 


2NO.+ Q 2 


-► 2NO 


ui 




. jAii! bLi^io o&ki t**A**^ Ji» Jfijiall g, 


3Mg + IN 2 

w w 


- M&3N z 




s: 


2 1 .’h 4 T ^ J)i^ JU-.1 in i J J fL 1*11 ikJ iu <j <TI JJ Lw U j 


vik 3 N2 , .* <>'h<V; 


3Mg{0") 2 + 2MI 3 

•**l» • (*» 


s^x^ 1 A^jAA 1 « C'aC 2 j-*jA 

• ^Ijti jL**a OlCVj (fr JJ ii. f lSfl J-viGL*^. 

W s* 4^ 

ChC, + N 2 — ► CaC\ 2 + C 

*i»> “m- :-uxi ( *i»> i*,i 

I^Luth&l Aaj j*5l JL^O’kp^ 


j ji \ *iuuc, jllc 3l»^i ■ 


l j^ccLjLu^ 


CaCN 2 + 3H 2 0- 

*••<0 *- V) 


CaCO, + 2NH 3 



t*W-Y*n iL^lf ^Lj-^-tSLl 1 




<=^*d) 0 


NH 3 j * LliJiiVji 

i JaJI jj i^i>1 1 ^Lg ifUj jLj 

* (0 - t ) jS>g (%** >Ib j ^ Ji> - ^ 

CHi ^*uV» ^ S jU j UdM »>* j f *jj*«' ±!J3& jjjjuN -r 

. jliJi j^uJb jO (JiuJ ^ i iL^ljb j-4jlifc4 3 JL£. bUlj 3ji^* cjlrfjSflM i3^» 

2NH 4 CA+ Ca(OH) 2 — — — ► CaC/ 2 + 2H,<) + 2NH 3 

* *<*) *<»> * <%) n*> 



on tjss) 



t* w-r*n 




~A I I j-^ Lot) I : ^jljJI «_>LJ I 







$ Alsfcjlj UjjiULJl j*JU-' 
cL*)t ^v* u!>< j3aA j*. aj -Y 

4 jUWt £jJ jliJl jUsM ^ 
^4->- Vl ,ji>4 u.Tl jLui J ^bfc<* 

® 4_<lf jUJl ^uLi U . jLofc«Jl sJ jb 

^y» Al» >im4 A U -Y 

SjUJt Jlll.tij JA ijLJlb«l( AJ $ji 

s a.j&.tji ja 

3j>iLJi j\+* J*±>. -t 

(*V - t) JSLUL. jui>4Jt 

jjLLjji jUL» 3jj - ui ^_4i j 
SliUJj uo»jU^>V) 







r*w-t*n 







ji 


LbC j i t -*• ■ t 1 j j t jS L iJ i '^jUi Aiduwl^J 


200 atm iai 


JLjjLmJI ^ 5 jli>- J*<>c. !&>•) ^yjt J^l >. j 

. 5«0°C3j«>»* 


N 


*«, + 


I f, Mo 5001 ^ 2NH 

'*» *lf) 

200 atm 


t ( Ui**Vl ) jlc J*. JoulSJ\ 


JjSuij jjLiJJl jUJ wUbj^iS J jJLa^II JA 4 XI A 11 . 4 ,4 4 u^L^j 


. ^UJj 2 UU» 3 iU JLJ 


>4iJS« 


« ♦ • 


NH 3| + hc 4 


* NH 4 C/ It( 




.■^cLwaJt ^(jjLL^O L j>*Vt oA J»Oj 


;.i lulc us 


I u u S j«) ^ >a *f AjV ujLjLclil aH j^L^i (%£l 


Aj^SL+Jt ujloS ji 4j ^yJ 


^ULtflj yJLJ j j4 ^Jl J V4 JaJ 4J ^ jU>j^duJl A . 4 4 S Jjt ^o£ <0 juU 


Jh 0 .( jj) 4Luiu*JLaJi 3i4^YI ji (^Lxj^jVi) ^UJLujk j ^LcJi 3 >x±+« V t 

. 4 



, U<U 4 oj Jl V oLcJi Jl VI 4 >* ” 

4 L\aA 4 U 4 tJL 4 l 5 >£-£ uJ#L^> LxJb Jy 4 j ^jlaJt 4 lSoi) 4 j 


jjLiJJi j, uijj . iZiGLuJt jjhjf* 1 ^>aa 4 > j j jJt c tt ujlu U ^ ^Yt 


• ( 4 L 0 JjVl) ^Ju> S,Ji 4 wY< ( 4 1^44 1^,44 ^*4 trt j ^dJl <fr.Ai 44 4 .‘> >Jl 4 -J^Yt 


? AAlfSt ^ ^iVl £ ^Ul w wa*j J J>SL4-j u-iu 


Aj ■) . AdT j ^ 3 JL 4 ^lS 


uJJi S.u^Vi 4 i: 1 \ ^ J^SL+j s V ji 

4 ^Jt £ M*i jrlujV tf/UtfULtJi jA 44 l<j Lu ^#Y! 


r* >v- t*n 



a ^tvr.t I Cite I j-uz Ij-xJ I : <_>!_» 


Lit 


NH, + UNO, ► NII 4 NO, 

a*> •(/> ’ '^■*|i 

2NH, + H 9 SO 4 ► <NH 4 ),S0 4 

T|) “«q» l»ql 


r*^**'*' z* jj* 

( J^LUl Wjlflll* ) V • bjULl /JlS 


jjpiiOki (ijuj (>£. uj^Vl 


J-I 4 fLfc 




• Lu>*Yl j -4 J^UlUi ^yift A*tjJLL*Y Y ji JLIj 


H 3 P0 4 k + 3NH 3 j ► (NH 4 ) 3 P0 4 ^ ^>.Vt 


-<^4ajL 11I 5JL4^Vl JLg M«Jl 


,ji jJi 4 ju>~ (35 % ) jjJLjJJl 4-JLc i i .jlc ^ >bu d»i jJu - ' 

. 3u^i vu-j t*i4 Sib^pii *un 

Aj^UI AJjbt 4 um JUU Aj>Ui A^ 4 Lk Sabj JLc f*u> 4 Yl ilillijuS J^ju -T 

. 3 -u-Yi Jy* g>J( I j^» 5 >*!*»« Aa*au gJbj 

4 ji»bVl utl 4^4 jjf ^«u IAJL4JJ 4 j jail ^ woLiJl t ljL^w ^41 jUm "T 

i)JL 4 awVI UU 4 ji Jy# ^ j ( 46 % ) 4 -aJLl SliUifcl bj^Jl JL4444 J^Ixj • t 

AS»fcd > 4 ^ ^ ^Lc JbcLj Anil 1 ^4)1 3 4 >^J Ji 3 J^IaLL+Jt 

• ‘ A #*- Si 4*^3 4^! 

Jj 4 jC , jS*+j ' ^t t... n t i bjj*»Yt j* _j''; J j " j~ J .^"-..-.t i %!.».- -0 

• x -j «- >- b ^ P U lj jb ^j^Vt 3. U .**I 4 ^ ^ 4 _Lj Lu^Yl JJL-j . 1 2 t in ^>- 

.(H2%) SJ J^ %J S\J^i 


A i 


HN0 3 t 


g JLlj^dLfJJt Q*** ** J **AiT> 

1 

( v*t) jsLm ( 1 m ^iu ^4^4)1 \ 



o* iijlif t*^i iGljJj iG->.LvjJl Jb 2 -i-T 


I Jj<i7iJ j lore 3 ji jj*Ji JUjJVi J » jJLi 4->- G»Lj JJ*-« -T 


.^U»i>A j, . GJ» I (*j AJGLoJi jjSLWi 


cone. 


2KNO, + H 2 S0 4 » K 2 S0 4 +2HNO, 

* **/» * “lM|) <W 



S.l»Al<a aTI 




$JjCUN JiGJtJjJU -V 

ala j>bM g^uii jau»i ^ji j*j»\ -t 

? JLAL13 tiU 3 jjVi 

jGIi.1 JiL-N > 4L^S Ai. -T 

*iu G:*-" 1 * « ^Uuli Aioi > 4 _Ji j 

♦ tAl *~ 

AaJt . ii.jij «UJl J 4 ib«Sj j««^ll . aai- -t 
U ) . n-1-.T^lt jlaJl j $2 U . .JL>.A>J< 3 Jl jj 

$ A.ilf j_GL> 



r» w-r»n 




~A I Cite I j-to Loti I : <_>!_» 


LJI 



4HNO, 


</> 


4NO, +<)o >2HoO 


>ig. 


-w 


m 


2LuL * j & SlLaJLmJI ^^Ji JjI JXaJi I3u j - ( i ) 


I JjIlN jJLili CtSjjij 

Fc- + 4HNO, ^ » Fe <N0 3 ) 3 + 2H 2 () , + NO 

*»» •Jlaq* ... ' J <*qi * |/) If) 

dii. 

J^Llj i#j La «UjImuS kLitluJl ^Jl ui ^UaJ 1 Ul*(u) 


va ju-oJS V i J^Llu jiti jIIJl 3 jlu*£i (%oj JLi*S^4 ji j^lwi 


3Cu,„ + 8 HN 03 , — ► 3Cu (N0 3 ) 2 + 4H 2 0,„ + 2N0,, 

«• ^j| 

Cu,„ + 4HN0 3 -£5C£* Cu <N0 a )^+ 2H 2 0,,+ 2N0 2i> , 

Jj*i» ^ . 2 >*N >**#* JJi jlili 

iuLJa juuS >• jt jliN J ^ jjLj 5 passivity 3 >4 lli jU3 

• ^yA ^ld)l ^*1 4 > 4u«l III * jjf i j ..XVl 


- ^:N0 3 

i (Hrown ring Test)2uLJi AiL^)3u>»j 

. ^ui> (II) juaj«Jt ^SjaJ $ k*j* + jJJJi jdu JjIom -' 

4_>£_l>V j»l ^4>U jS jr>< > ul jl>l > 

JL^iiVl Jtla- JLlfi 5U1» >4^>i 5U>^V* £li ijJ\ ***** A*** 




t*w-r*n iL^lf ^Lu^-tSLtl 






2NaNOo 


+ 6Fe SO* + 4H 2 S0 4 

“jnqi * ^iMji 


Fe SO* ♦ NO 

i»ql <f> 


*> Fe S0 4 . NO 

* <»> 

iu&LaJt yS jA 


3Fe 2 <S0 4 ), t Na 2 SO. + 4H 2 0 1 + 2NO 


Ifl 



gl«ll 




uijdl. 


n *j>m J»j 


5KN0 2 + 2K\!n (> 4 + 3H 2 S () 4 _ 

"fw IM * iiri 


^ 5KNO a + K 2 SO 4 + 2MnS0 4 + 3H 2 0 




a«|i 


H 



I ^ jlUJi Jjli JjLok Jl 4 



$b< As &{ jljuuuj[i 5A jLlL^I V * JJL^ 

■ <• 5 A ^ uii ^ vi > - 

( ' ) 

((j^L^JJt)) Luj^Vl jLc 2l^LLa - 
*2 Luul^$\ZLuJ) 3 JL^o/Vl - 

JA2j jr^j* j jO-jib <jV 4 LjIjU-oJI Ljljlial JujjJ - 
Uj+lu j * j^b fdbJ (U jb^ul <> 

JJjtA £1 2LsL^VLi 4 Sj) 2 L^j^ 

t^l t o (I> .*J ( "*^ a otaila-Jt ^uLiSt - 

w> ‘ ■••*** 4J >4^ 4 Zu-LajA 

Jijj tArt-w ^ JLuii 

{ (J^JLiJi) 3 jLl 4^I £ljjj ^Lo^l Lj^G^I 



(A-t J£a) JLoit 


2LUV» *_>L^LT* WLcil^ - 

4_<J liuu jJill Sa^u/ Vt <LcL*Lt>3 - 






Lit 


« 


.iUjLJl ljLjJVI a ^lld - 

(<U^aJl kXlJuL jj^l&) js-Ojjil (T) 




■LluJ - 


(( 


Lt^iS ■ jill)) ^jjl (j\S&JMJ ^JiDbJLLUl {£ jdl JLUJj^JJ) JLLLuSI C lJl^j LfUiS^J ^J^+Ju - 


jj&La JI ljU 





($) 

£ j*i >■> tin 1 ^_ilt «<_y»Laj - J) ^ »-uiji » 45 Ll.uu 4 ^Lllj - 


£■ 4 <Z 


♦ l^L^I I^jV 


CoeJ ^JuuVl 1 * / Xt< SJ^i Zj&ULuaS iLJ^i^jtl jLl^I Lug* ^ j^JLit 


■caiJ - 


LJ>4j_lJ« (0) 


1 4£.Lllj j* Jbe-cuiJ dbLuu <LcLlh» ^l4.315lIIj ^abajJI ^a j* jbi 


■LUjlJ - 





r*w-t*n iL^lf ^Lj-^-tSLl 1 









s- ♦ ♦♦ 




l^JLuSb X cl f LlJI )JLl 4 • ^ 

55 Cs - 19 K 

15 P J O < : »)Q rt J ( - 7 N 


UJ ,Jlt ^Jt^Jl) 

. ^>L +£3i JaLUJL) Su^iiJt *Z»IJ±kII ^53-i 

• ^yJ jVt ljIJJJ ujI jl J-*j 5U jiiJl 4ta.>l jil 3 jjB s .IaA^ wj 

• Jujj+ajjjSJi LiMiJt i^Lu-j ft jl*LLJ -j: 


.f 3^ j $-<*)» Jpl j*>. * LaL>i cUJt f t jJLLJ f Jlc -Jb 

• J JjLJl 4 jcLL^ ^it f aJt il>t f t,.l\.wl f JUC.- 3 

• ^uUiuSlI J j-Lx! u ^jUl> ^4 c ^ V! Jii 

. jl^SG JjYL>> j jl*j-£ 

• f **«Tl 5 Llt jluULm ^juaj‘10 

3LcLLm 9 f^OlSUl 3 ^3 1*3 j}\ V4 jult JLLjLcw f JLAuumJ 

• 3 jUfcJt J^LUJt ^jd Lij^Jt jUy f tjJfcdUtft - J 

• Lo>«Vt ^ _ A .Ct( ^ j«S jrt4 > ftJLiiuu^t«f 

4 > jUj 4l)ljUaJ( LJtjll^t ^JJL>J "U 

♦ 1-AluJV AtX+\ ^ ^U£ £L*AjjJl f JiSt-LUkl ~^jS) 



~A I XjLc yOA ' 4 - 1 Tl»X t j - uolj-xl t : <_>!_» 


Lit 


• ^ L » U . JS jru U «£ ■ aS { > UU )> 

• f *?- 1 *-**' CujZjjj) 

.^jMi^IVl ulL^Sj jo lx’ Jl uLLt^uS-u 


oUjj ^ g ^>* ^ ay »>.. 4 ^n * j.>uh ( 523 S !) 

. ^Lc.1 ».«mH yt i* J„* % J 1 "** 1 


jli ^JLt 4_XiVt >J* 

* tUIl * - jj > jjJU^II ' XLj ^ lSjjJLi^II ja «> 


jl ^ J * y J4a»l< Xlj >WJl j ■ -'^ t’i 4 jjl «^ >-^- 1 Si ( [ Jt ^ yjT ) 


i4^j^if»Ti 3ul>Vl 1 ^ yluJi Jijiiili) 

5 JL» j_* jVt <<Lc^>tl< a Lie. yt <tL> jldJl 4rtjrtM Jl 1 Jj -I 

. yt jjjlb 

. jl^ajVl iL* _>J -t . Jj'jJI 4 JUJI -T 

AJbJt ^ « J >>. -wj 

*T Sjl>Ij 3 ji - ' 

............ jl£ JLcLaIj C L«J< £« f j. ...TlCTl JUaljLw < Jx.lilj -Leg. - 

J,**. jjJLtfll -Y Uj>*Sfl -> 

Jo*. j^uiH JU—Si ^JLj -t XL jXu^Jl JU^Si -T 

l^jUS ^4 ^ jVt ix . j—allc J—SG J-LC -J 

(-2) - T (+1) - Y (-1) - > 


(+ 2 ) - 1 






3^ 


.X. ,<i Jji -i 

,j i£ 1 j Luj>>Vl jlil ji>*JI ij^+scJ 3d Lxa ^Ltti c >*kj>*J Alt -j 


ajj^I 5 -T 
ull^S -t 


... A* % rr il£ gli-Aiu 4-*- 

^ >4 ^ 4*4 • 

* ^^>vi \ji -) 

AJ^jjiS -t 


um(I jJl jrfAMJ |4^ 4jjl£}) I Sj >^»t( ^1 jj< L*fc J) kjUL^>_<5 jj/u AilLdl Jilt -j 



>Lajj -* 





*<>1^1 JljxuJl 

4_dtj Cy* jLt j -u^aS AtJ jla £>2t 

GMtlilN oV^Ll 4 'iuQS j GLjUJI 



A i ljLc 4-llL^l t Loti I : x-iijJ I cjLjJ 1 



r*w-t*n iL^lf ^Lj-^-tSLl 1 


• • 





d_i_LaJI *uLaj=lg_qJI 

" n r " " n 

▲ y A4i\ ^ 4 i ♦♦ 


Aa/(AtxOV) ) 

’ A ■ 

« ljI I&Jt ^04 

1 

09** 

1 

1 

1 

1 

a*** 

1 

1 

1 

1 

oW'i^V' 

1 

1 

* o— — i— It dJJ 

1 

1 

4-uuj£ |4^» >A* 

1 

1 

1 

1 

2bfci^ W 
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J L _ _ J 



